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OPERATING PROCEDURE 


Complete normal signal connections to the amplifier under 
test as described on page 1-3 of 1700A Manual. 


Rotate the ADJUST Control fully counter-clock wise, past the 
CAL position, until a click is heard. This activates the 
auto-set-level circuitry. 


Select VOLTS/POWER function and adjust INPUT range switch 
so that the voltage (or power) reading is obtained with 
the meter pointer in the upper two-thirds of meter scale. 
(Levels lower than 1/3 and much greater than full-scale 
will cause errors in distortion readings. ) 


Select DISTORTION function and take the distortion reading 
in the usual manner. 


NOTE 


The overload light will glow whenever the VOLTS/POWER meter 

is being overloaded by more than 10% during distortion measurements. 
It is meant to inform the operator to up-range (advance the 

INPUT switch) while monitoring the distortion figure. 


NOTE 


It is normal for the residual noise to increase slightly 
with the Auto-Set-Level circuit in operation. The error 

in distortion reading due to this noise is, in general, 
insignificant when the distortion figure is .02% or greater. 


‘ods ay on 


4 
2, Sh 


yah 49 ition: ge GF) righ genes op 
i oe 4 wns A\ oONt, Shit ae aug me d 
“es 


add Jaa) BetW daetdetaiaauegh ettvt ‘oid a4 bal 
ig 2eStavitos ern ak mS Br pa i resin 4 


1 igo eran ahaa: fo 


httwe abass TUTE seul oe ia not sie ee 
hw bantetdo: ; ont mt Aes oped lov onl bi 
52 voton td ehveny: cots Nima a at SOG Neate 
sfsoaaf tat nett yatenyd Alle Das at mac? yout. 

+ (apn teaet | ae ada S oT. anys oa 


} reali heat wis f 
, 7 h Cre ra ; 
DUTHESY MN FINED sn “Baad ba i Awad 96 wi rr TROY 2 42 
Ma = BEN {om + ceveien ete has ant 9 
, i 
Pd ; 
. a i ‘ha ‘ 


* 
; eee he odin ween wole rite tint bar ft oud spt 
“neieweRe! NCHS Ob tub TOR cpad aigeed bebe 4ave lon tae 

44 SEND SF SORBeE U Ay eae Ae wat he OF Fe oat ag. 
wd Pe nol Waert yy ib sepa Posie Wy. 37 hie, Geta Tye: TI 


2 ire - = 
‘ Me ; is 
a aT are it) 
es iat LY ls r i wey J Me 
ar 2 wee 4 iP Ose FA iw * wtb t tz ch ‘ent won bib Jatt ak a . 8 i : : 
bs We SAT. laa ETHOS “Mt . IQOTED tevedy Spode wes thin : Si) py ny 
8 Tevehap Kb pak 4aboh 2ACGd SUR bee one a et a 


ara SOUS. a eed quaty odeib wed Terie Supa hy th pave ys 


iv fy An ae oe hae if Whe | Wee za 


PRINCIPLES OF OPERATION 


The signal input to the Notch Filter (or the variable output of 
Buffer) is fed to the AC to DC Converter (U1, U2). The DC 

Signal out of this converter, which is directly proportional to 
the Notch Filter input signal level, is in turn driving a Voltage 
to Current Converter (U3), which regulates the controlling current 
to the Multiplier. The Multiplier is used as a variable gain 
amplifier (gain range from 1 to 3.16). Its gain is inversely 
proportional to the controlling current and the magnitude of the 
AC signal to the Notch Filter. 


In the manual distortion-measurement mode, whenever the input 
Signal is below full-scale (but more than 1/3 on VOLTS scale), 
Buffer Amplifier gain has to be increased with the use of 

the ADJUST control to make up for the lower amplitude. In the 
automatic mode, the distortion signal level is increased to 
exactly the required amount through the Multiplier before it goes 
to the AC meter. The net effect is the same as increasing the 
Buffer Amplifier gain, and the distortion readings obtained in 
this manner will always be accurate. 


Since the Multiplier is precessing signals after the Notch Filter, 

it is not adding distortion to the signal being analyzed. As 

a matter of fact, this scheme actually reduces the residual dis- 
tortion noticably above 50 kHz when the input signal is significantly 
below full-scale. However, there is some degradation of signal- 
to-noise ratio whenever the Notch Filter is operating with a 

smaller signal. 
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OPERATING PROCEDURE 


Complete normal signal connections to the amplifier under 
test as described on page 1-3 of 1700A Manual. 


Rotate the ADJUST Control fully counter-clock wise, past the 
CAL position, until a click is heard. This activates the 
auto-set-level circuitry. 


Select VOLTS/POWER function and adjust INPUT range switch 
so that the voltage (or power) reading is obtained with 
the meter pointer in the upper two-thirds of meter scale. 
(Levels lower than 1/3 and much greater than full-scale 
will cause errors in distortion readings.) 


Select DISTORTION function and take the distortion reading 
in the usual manner. 


NOTE 


The overload light will glow whenever the VOLTS/POWER meter 
is being overloaded by more than 10% during distortion measurements. 
It is meant to inform the operator to up-range (advance the 
INPUT switch) while monitoring the distortion figure. 


NOTE 


It is normal for the residual noise to increase slightly 
with the Auto-Set-Level circuit in operation. The error 

in distortion reading due to this noise is, in general, 
insignificant when the distortion figure is .02% or greater. 
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PERFORMANCE CHECK FOR 

AUTO-SET-LEVEL OPTION 
Connect cable between SIGNAL OUTPUT BNC connecter and 
INPUT terminals. 


Set Model 1700A controls as follows: 


SIGNAL COMMON switch ih 
INPUT switch 1V 
ADJUST control CAL 
FUNCTION VOLTS/POWER 
FAST RESPONSE/LOW DISTORTION 

Switch FAST RESPONSE 
FREQUENCY pushbuttons X100, 10 (1 kHz) 
FILTERS pushbuttons 80 kHz 


Adjust OSCILLATOR LEVEL control for .95V rms as indicated 
on meter. 


Depress SET LEVEL pushbutton and rotate ADJUST control 
until meter pointer is exactly over SET LEVEL mark. 


Depress DISTORTION pushbutton and set RATIO switch to proper 
range (.03% or .1%) to obtain a good reading (meter pointer 
in upper 2/3's of meter scale). Note this distortion reading. 


Now, rotate the ADJUST control counter-clockwise until a 
"click" is heard. ( «AUTO position). 


Note distortion reading on meter. This reading should be 
the same as the one noted in step e with an error no greater 
than 2 minor divisions on the O-1 scale. 


Change INPUT switch to 3V range (set level is now reduced 
by 10 dB) and note distortion reading on meter. This 
reading should be the same as the one noted in step e with 
an error no greater than 2 minor division on the 0-1 scale. 


Set FREQUENCY pushbuttons to X1000, 100 (100 kHz) and OSCILLATOR 
LEVEL control fully CW (Maximum output). 
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j. With 80 kHz FILTER turned off, manually SET LEVEL to obtain 
distortion reading. Note this reading on dB meter scale. 


k. Rotate the ADJUST control counter-clockwise until a "click" 
is heard. Note the distortion reading on dB meter scale. 
This reading should agree with the one obtained in step j 
within 1 dB. 


NOTE 


It is normal for the distortion reading to drop when the input 
signal is reduced 10 dB below set level mark at 100 kHz. This 


is because the residual distortion of the analyzer has been greatly 


reduced with the decrease in input level at 100 kHz. 
(A bonus benefit from the Auto-Set-Level Option). 


1. Depress VOLTS/POWER function switch, change INPUT switch to 
1V, and change Oscillator frequency to X100, 10 (kHz). 
Decrease OSCILLATOR LEVEL control rapidly until OVERLOAD 
indicator is extinguished. Then increase OSCILLATOR LEVEL 
very slowly until OVERLOAD indicator just begins to glow 
(adjust control back and forth if necessary to find the 
point at which indicator just starts to light). 


m. Now change INPUT switch to the 3V position and note meter 
reading. Meter pointer should be between -9.5 and -8.5 on 
dB scale (106 and 118 on O-3V scale). 
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CALIBRATION PROCEDURE FOR 
1700A AUTOMATIC SET-LEVEL OPTION 


Center all four trim-pots on Auto-Set-Level PC board and 
turn power on. 
Connect oscillator SIGNAL OUTPUT to analyzer INPUT. 


Set 1700A controls to: 


INPUT switch 300V 

FUNCTION SET-LEVEL 

ADJUST control CAL (Max. CCW-Just before 
click) 

RATIO switch 0 dB (100%) 

FILTERS Both Off (out) 

FREQUENCY Xe OOs 108 (1ekhz) 

ae ees Bs Die FAST RESPONSE 

SIGNAL COMMON Switch tH 


Set OSCILLATOR LEVEL at minimum (fully CCW). 

Measure DC voltage at (+) terminal of C7 (10 Microfarad) with 
respect to ground (-terminal of C15). Adjust zero trim-pot R21 
for 0 Volt (+1 mV) DC. 


Change INPUT switch to 1V and adjust OSCILLATOR LEVEL for 
exactly full scale (set level mark.) 


Change FUNCTION to dB VOLTS and note the exact position of 
meter pointer on 0 to 1 scale. 


Click the ADJUST control to ® AUTO position. 


Measure DC voltage at N.C. contact of relay Kl (as shown on 
parts location diagram) with respect to ground (negative 
terminal of C15). Adjust zero trim-pot R20 for zero volts 
OCsE25 mv 


With INPUT switch in 1V position, adjust F.S. trim-pot R7 
for the same pointer position as in step f. 


Change INPUT switch to 3V and adjust offset trim-pot R14 for 
the same pointer position as in step i. 


Repeat steps i and j until meter pointer rests on the same 
spot, +.1% of full-scale (+ one line width). 
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TROUBLE-SHOOTING 


The Auto-Set-Level circuit is an open-loop type, so straight- 
forward signal tracing techniques can be used to locate defective 
parts. The entire circuit block is always active, even in the 
manual mode. 


With full-scale output at the Buffer Amplifier, the Multiplier 
Should have unity gain. With .316 of full-scale Buffer output, 
the Multiplier gain should change to 3.16. ; 
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Sma se ~ NEVER TOUCH 


THIS KNOB AGAIN 


Your system will be even faster and easier to use with automatic set level. 


AUTOMATIC SET LEVEL SIMPLIFIES: 


e Distortion vs. Power or Voltage Measurements 
e Distortion vs. Frequency Measurements 
e IHF Sensitivity Measurements in Tuners 


e Distortion at Clipping Measurement in Amplifiers 
e Finding the 3% Distortion Level in Tape Recorders 


1 | SOUND TECHNOLOGY 


1400 DELL AVENUE 
CAMPBELL, CALIFORNIA S5008 
(408) 378-6540 


Specifications 


Model 1700B specifications apply with the following additions: 
10 dB. INPUT switch must be set for meter reading in upper 2/3 scale in VOLTS/POWER function. 


Capture Range: 


Harmonic Accuracy: 


Printed in U.S.A. 1/76 


Add to 1700B specification 
Fundamental 2nd through 5th 
Frequency Harmonic Accuracy 


10 Hz - 20 kHz .2 dB 
20.1 KHz - 50 kHz .5 dB 
50.1 kHz - 110 kHz 1dB 


(worst case with 80 kHz filter in) .007% to 20 kHz with the measured signal greater than 0.3 vrms. 
Noise decreases to the standard 1700B specification as input voltage approaches full scale. Automatic 
Set Level can be disabled to reduce noise for high resolution readings. 


All prices f.o.b. Campbell, California — data subject to change without notice. 


MODEL 1700B 
Option 004 


INTERMODULATION DISTORTION 
ANALYZER 


Measure total harmonic distortion and intermodulation distortion 
with one instrument — 


THIS OPTION FITS RIGHT IN THE 1700B DISTORTION MEASUREMENT SYSTEM 


Measures Intermodulation Distortion down to .0025%. 


70 dB Output Attenuator tracks 1700B Input Switch for 
rapid measurements, works when measuring THD, too. 


Available with automatic set level to cover between 10 dB 


steps for even faster operation. 


4:1 and 1:1 ratios are switch selectable. No HF or LF adjust- 
ment required. 


Continuously adjustable LF:HF ratio lets you choose the 
ratio you want using the 1700B meter. 


Measures peak equivalent single-tone voltage or power. 


Gay SOUND TECHNOLOGY 


1400 DELL AVENUE 
ieee CAMPBELL, CALIFORNIA S5008 
& (408) 378-6540 


Specifications 


MEASUREMENT SECTION 


All 1700B specifications and performance features are re- 
tained with the following additions. 


intermodulation Distortion Ranges: 0.01% to 100% full 
scale in 9 ranges. 

Residual Intermodulation Distortion and Noise: < 0.0025% 
with internal generators set at 4:1 for input signals greater 
than 0.3V (10 mw across 822). < 0.004% for input signals 
0.1V to 0.3V. 

Intermodulation Distortion Accuracy: +2% full scale. 


Peak Equivalent Single Tone RMS Voltage Accuracy: +2% 
full scale. 


GENERATOR SECTION 


Output attenuator and vernier control the single tone sine- 
wave oscillator output as well as the intermodulation dis- 
tortion generator output. All 1700B oscillator specifications 
apply except output level control is via the attenuator and 
output impedance is 60022. 


Output Voltage: 1mV to 3V open circuit, peak equivalent 
single tone RMS. 

Output Attenuator: 70 dB in 10 dB steps, accurate within 
+0.1 dB. 

Output Vernier: > 10 dB range, continuously adjustable. 
Output Impedance: 6002. +1%. 

Low Frequency Generator: 50 or 60 Hz synchronized with 
power line. Total Harmonic Distortion < 0.1%. 

High Frequency Generator: 7 kHz +1%. 

LF/HF Ratio: Switch selectable 4:1 +1% or 1:1 +2%. Con- 
tinuously variable from 1:1 to > 100:1 with HF amplitude 
control. 


GENERAL 
Weight: Adds 5 Ibs. to 1700B weight. 


Data subject to change without notice. 


Printed in U.S.A. 1/76 
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1700B Modification Notice 


0-1 INTRODUCTION 


The Sound Technology Model 1700B Distortion Measurement System, first 
introduced in January, 1976 incorporates two design refinements not found 
on the 1700A. These refinements consist of two momentary front panel switches; 
one which replaces the oscillator signal at the SIGNAL OUTPUT jack with a 
floating short, and another which allows the operator to monitor the oscillator 
Output signal with either the AC Voltmeter or Distortion Analyzer. 


The reader should be aware that the terms, "1700A" and "1700B" are 
interchangeable as used throughout this manual. 


O-1 OPERATION 


a. Signal Off Switch 


When depressed, this switch replaces the front panel SIGNAL OUTPUT jack 
with a floating short circuit. This enables the user to make signal to 
noise ratio measurements without the necessity of disconnecting cables. 


b. Analyzer Select Switch 


When this switch is depressed, the INPUT connectors are temporarily 
isolated and instrument is now monitoring the signal that appears at 
the SIGNAL OUTPUT Jack. The user may select either volts/power or 
DISTORTION function pushbuttons and measure the oscillator output 
voltage or residual distortion. 
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SECTION I 
OPERATION 


isl. oCOPE OR SECTION 


The section contains information and instructions necessary for the operation of the 
Sound Technology Model 1700A Distortion Measurement System. Included are power requirements, 
cabling information and operating instructions. 


1-2. INTRODUCTION 


The Model 1700A Distortion Measurement System combines an ultra-low distortion os- 
cillator, a high-resolution automatic-measuring distortion analyzer, and an accurate ac 
voltage/power meter in one instrument. Pushbutton operation permits the operator to 
quickly measure voltage or power, set level, and then measure distortion. 


The oscillator section provides a pure sine wave signal for testing from 10 Hz to 110 
kHz. Amplitude is variable from 3 volts to less than 1 mV. 


The analyzer section contains a tracking notch filter which is always tuned to the os- 
cillator frequency. The analyzer measures total harmonic distortion with a sensitivity ran- 
ging from 100% to .01% full scale, with automatic nulling on all ranges. Active filters may 
be selected for low frequency and high frequency noise suppression, enhancing the measure- 
ment resolution. A differential front end rejects common-mode noise. 


The ac voltage/power meter inherent in the analyzer measures ac voltage, or power ac- 
ross an 8-ohm external load. The measurement range for ac voltage is 3 mV to 300 V full 
scale (30 upV to 1 mV in Extended Range Para. 1-16) and for power is 1 uW to 10 kW full 
scale. Voltage ratio measurements with a 100 dB or more of dynamic range can also be made. 


1-3. INPUT POWER REQUIREMENTS 


The Model 1700A System may be operated from either a 95-125 volt or 200-250 volt, 50 
to 60 Hz power source. A two-position selector switch on the rear panel selects the power 
source. Before connecting the instrument to the power outlet, check that the selector 
switch setting matches the nominal line voltage of the source. 


The Model 1700A System is protected from ac power overloads by a fuse (1A, fast-blown) 
located in a cartridge-type fuse holder on the rear panel. 


1-4. POWER CABLE 


The International Electrotechnical Commission (IEC) recommends that instrument panels 
and cabinets be grounded to protect operating and servicing personnel. The Model 1700A 
system is equipped with a three-conductor power cable assembly which, when plugged into the 
appropriate outlet, grounds the unit through the round offset pin. 


1-5. CONTROLS AND INDICATORS 


The data sheet at the front of the manual illustrates and describes briefly the Model 
1700A Distortion Measurement System's front panel controls and indicators. The following 
provides additional explanatory information: 


a. POWER ON’ switch connects ac power to Model 1700A System. Pilot lamp glows when 
instrument is turned ON. 


b. +INPUT and -INPUT terminals -- Provide connections for signal being measured. 
Ce. mGND (ty) terminal -- Provides connection to chassis ground. 
d. COM (sb) terminal -- Provides connection to circuit common. 


e. VOLTS/POWER pushbutton -- Selects Volts or Power measurement function. 
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INPUT switch -- Selects full scale meter range for Volts or Power measurement function. 
Readings are in volts rms or watts. 


OVERLOAD indicator -- Indicator is lit when input signal overloads input buffer. This 
warns operator that Volts or Power measurement is no longer accurate. 


SET LEVEL pushbutton -- Selects Set Level function eae meter displays reference 
signal level for Distortion or Ratio measurement. 


SET LEVEL ADJUST -- Adjusts reference signal level for Distortion or Ratio measure- 
ment. When control is set to CAL position (max. counterclockwise), RATIO ranges ex- 
tend voltage measurement capability to 30 pV full scale (Paragraph 1-16). 


DISTORTION pushbutton -- Selects Distortion measurement function. 
dB VOLTS pushbutton -- Selects Ratio measurement function. 


RATIO Switch -- Selects full scale meter range for Distortion and Ratio measurement 
functions. Readings are in percent or dB. 


NOTCH FREQUENCY indicators -- Facilitate tuning when using an external oscillator. 
When LOW indicator is 1it, Model 1700A System frequency is low with respect to in- 
coming signal, when HIGH indicator is lit, Model 1700A System frequency is high with 
respect to incoming signal. System is correctly tuned when both indicators are 
extinguished. (It is normal for one of these indicators to glow when there is no 
input to the 1700A.) 


SIGNAL COMMON switch -- Switches circuit common from chassis ground, breaking ground 
loops. FLOAT position floats (disconnects) circuit common of System from chassis 
ground; Chassis Ground (4) position connects circuit common of System to chassis 
ground. 


FILTERS -- 400 Hz pushbutton selects a filter which suppresses low-frequency noise 
(such as 60 Hz hum) below 400 Hz. 80 kHz pushbutton selects a filter which suppresses 
high-frequency noise above 80 kHz. The 80 kHz filter also reduces effects of AM 

radio station pickup. Both filters affect meter reading only on Distortion and Ratio 
measurement functions. They do not affect meter reading on Volts/Power, and Set Level 
measurement functions. The 400 Hz filter is usable with fundamental frequencies down 
to 400 Hz when making distortion measurements. 


METER -- Indicates signal level of measurement selected by Function pushbutton. 


DISTORTION OUTPUT BNC connector -- Provides distortion product of signal being analyzed 
(suitable for viewing on oscilloscope) on Volts/Power, Set Level, and Distortion 
measurement functions. On Ratio measurement function, this output provides a scaled 
version of input signal. Output is 31.6 mV full scale. 


FAST RESPONSE/LOW DISTORTION switch -- Selects operating mode of oscillator. FAST 
RESPONSE causes oscillator amplitude to settle quickly after a frequency change. 

This mode is recommended when ultra-low distortion measurements are not required, 

for example when making frequency response measurements. LOW DISTORTION selects 

full ultra-low distortion capability of oscillator. The settling time in this mode 

is less than 5 seconds. Actuation of FREQUENCY pushbuttons generally causes oscillator 
to go first to FAST RESPONSE mode and then to settle in LOW DISTORTION mode. This 
switch controls only the oscillator and is not connected to the distortion analyzer. 


FAST RESPONSE indicator -- Indicates operating mode of oscillator. When lit, oscilla- 
tor is in Fast Response mode and does not have ultra-low distortion. 


FREQUENCY pushbuttons -- Simultaneously select oscillator and distortion analyzer fre- 
quency. Four Multiplier switches and 30 Digit switches permit 3-digit resolution 
within each range. Frequency range of Model 1700A System is 10 Hz to 109.9 kHz. One 
button in each row must be depressed at all times. 


1-2 


1-6. 


OSCILLATOR LEVEL control -- Adjusts amplitude of oscillator. Level is variable 
from 3 volts to below 1 millivolt. Control is single-turn logarithmic potentiometer. 


SIGNAL OUTPUT BNC connector -- Provides oscillator output signal. Output impedance 
varies with setting of OSCILLATOR LEVEL control and reaches a maximum of 625 ohms at 
mid-range. 


BUFFERED INPUT SIGNAL BNC connector (located on rear panel) -- Provides replica of 
input signal being analyzed. This signal is referenced to ground and intended to be 
connected to an oscilloscope. 


REST ESETUP 


In order to take full advantage of the unique ultra-low distortion measuring cap- 


abilities of the Model 1700A System it is extremely important that the cabling between the 
Model 1700A, the amplifier under test, and other test equipment be connected in compliance 
with the arrangement shown in Figure 1-1 and described in the following paragraphs. The 


connections and controls numbered in Figure 1-1 are similarly identified in the test. 


connections have been found to provide the optimum test setup in most cases. 
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a. 


1-8. 


1-9. 


POWER CONNECTIONS 


Check that power slide switch on rear panel of Model 1700A is set to correct position 
for available ac power (see Paragraph 1-3 for details). 


Do not float the earth ground lead of the power cord of the Model 1700A. (The dif- 
ferential input makes this step unnecessary for breaking ground loops.) 


Plug the Model 1700A, amplifier under test and the oscilloscope (if used) closely to 
each other into the ac power bus. 


GROUND CONNECTIONS 


Connect Model 1700A GND (Hr) terminal (1) to ground terminal (chassis ground) of am- 
plifier under test. 


NOTE 


This reduces common mode 60-Hz potential differences and provides a path to 
ground for 60-Hz current that may be injected into the chassis of the amplifier 
under test from its own primary power circuits. 


Connect oscilloscope (if used) to BUFFERED INPUT SIGNAL BNC connector (2) on rear 
panel of Model 1700A via cable (3). 


NOTE 


1. This output is from the differential to single-ended converter in the Model 
1700A which provides a replica of the input signal. This signal is referenced to 
ground. 


Eee If a BNC cable is not used for this connection, the oscilloscope common 
(low) terminal must be returned to the Model 1700A System GND (,4,) terminal (1) via 
a direct connection (4). 


This completes the ground connections necessary for proper Model 1700A operation. 


SIGNAL CONNECTIONS 
CAUTION 


CONNECTING OSCILLATOR OUTPUT TO A HOT CHASSIS MAY BLOW FUSES EZ Or Pon 
(Fuses located on bottom of instrument. A blown fuse will make FLOAT switch 
ineffective and cause hum problems. ) 


DO NOT EXCEED THE INPUT VOLTAGES LISTED BELOW TO PREVENT BLOWING F101 AND F102. 


With Input Range Switch -- 3 V and Lower. 
Ils 300V Below 60 Hz 
Oke 50 V Above 1 kHz 
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Connect oscilloscope (if used) to DISTORTION OUTPUT connector (5) via cable (6), This 
permits monitoring the distortion products of the signal being analyzed. 


NOTE 


The shell of the DISTORTION OUTPUT BNC connector is returned inside the Model 
1700A System to circuit common through a 1 uF capacitor. The shell of the rear-panel 
BNC connector is at chassis ground. The above connections place this 1 uF between 
the Model 1700A System circuit common and the chassis when using an oscilloscope. 

This permits reasonably noise-free viewing of the waveforms while still retaining a 
considerable amount of immunity to ground loop currents flowing between the Model 1700A 
SIGNAL OUTPUT and the input of the amplifier under test. 


Turn OSCILLATOR LEVEL control (7) fully counterclockwise (minimum level). 
Set gain control on amplifier under test to its lowest setting. 


Connect cable (8) between SIGNAL OUTPUT BNC connector (9) and input of amplifier under 
test. 


Set SIGNAL COMMON switch (10) to FLOAT. 
NOTE 


This achieves the ultimate rejection of unwanted power-line related noise (es- 
pecially in the leads of the input of the amplifier under test). With no other 
equipment such as an oscilloscope connected to the system, there is only a nominal 
.001 uF of capacitance between the System circuit common and chassis ground. The 
corresponding reactance, greater than 2 megohms at 60 Hz, effectively opens the 
ground loops between the Model 1700A and the amplifier under test. 


Connect output of amplifier under test to a suitable 8 ohm load resistor. (Load 
resistor should be in a location free from any ac magnetic field, such as caused by 
a power transformer, to avoid hum pickup). 


Connect signal to be measured (voltage developed across 8 ohm load) between +INPUT 
and -INPUT terminals (11). Use shielded twisted-pair cable for this connection and 
keep test leads*’as short as possible to avoid extraneous pick up from stray ac fields. 


Connect shield (12) of input wiring to COM (b ) terminal (13). Leave shield (14) at 
other end unconnected. 


NOTE 


1. The input terminals do not have a polarity (as indicated) for ac and may be 
connected either way with no damage to the amplifier under test. 


De Each INPUT terminal has its own input attenuator and buffer amplifier. In- 
put impedance is 100 kilohm from each terminal to the Model 1700A System circuit 
common. The true differential input circuits of the Model 1700A System help break 
the ground loop that causes 60-Hz pickup on the input leads of most measuring equip- 
ment. 


3. Do not connect one channel. of the oscilloscope directly to the output of 
the amplifier under test as this can upset the noise rejection capability of the 
Model 1700A System differential input circuitry. If it is absolutely essential to 
monitor this signal, leave the ground lead of the scope channel disconnected from the 
amplifier under test. 


-OPERATING PROCEDURES 


CAUTION 
CONNECTING OSCILLATOR OUTPUT TO A HOT CHASSIS MAY BLOW FUSE, F2 or F3. 
(Fuses located on bottom of instrument. A blown fuse will make FLOAT switch 
ineffective and cause hum problems. ) 


DO NOT EXCEED THE INPUT VOLTAGES BELOW TO PREVENT BLOWING FUSES F101 AND F102. 
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With Input Range Switch -- 3V and Lower 
1. 300 V Below 60 Hz 
2. 50 V Above 1 kHz 


1-11. TEST CONNECTIONS 


Before making measurements with the Model 1700A System, ensure that the equipment has 
been connected as shown in Figure 1-1 and following the instructions given in Paragraphs 
1-6 through 1-9. 


1-12. METER MECHANICAL ZERO ADJUSTMENT 


The meter is correctly zero set when the pointer rests over the zero calibration marks 
on the scale when the Model 1700A INPUT switch is set to 300 V, the VOLTS POWER pushbutton 
is depressed, and there is no input signal (input leads disconnected). To adjust the zero 
set proceed as follows: 


a. Rotate zero adjustment screw (located on front panel below meter) until pointer is 
left of zero. Reverse rotation until pointer is exactly at zero. 


1-13. DISTORTION MEASUREMENT 
To measure the total harmonic distortion of a signal, proceed as follows: 


a. Set FAST RESPONSE/LOW DISTORTION switch to LOW DISTORTION and select fundamental test 
frequency in Hz by depressing appropriate FREQUENCY pushbuttons. 


NOTE 


1. Four Multiplier pushbuttons (X1, X10, X100, X1000) and 30 Digit pushbuttons 
permit 3-digit resolution of frequency selection. For example, 453 Hz would be 
selected by depressing the following pushbuttons: 


Multiplier Ist Digit 2nd. Digit srd. Digit Frequency 
X10 40 40x10=400 
5 5x10= 50 
6 -3x1l0= 3 
453 Hz 


The "100" Digit pushbutton provides a 10% overlap in range. For example, 1010 Hz 
can be selected in two ways: 


Multiplier It. Digte 2nd. Digit 3rd. Digit Frequency 
X10 100 100x 10=1000 


] 1x10= 10 
0 Oxl0= 0O 
1010 Hz 
X100 10 10X100=1000 
0 Ox100= O 
el -1x100= 10 
1010 Hz 


Zs In the X1 range, operation of the frequency pushbuttons may not always cause 
the oscillator to go through its automatic stabilization cycle. If the oscillator 
amplitude appears to be unstable, momentarily set the FAST RESPONSE/LOW DISTORTION 
switch to the FAST RESPONSE position and then return it immediately to the LOW DIS- 
TORTION setting. 


Di Depress VOLTS POWER pushbutton and set ADJUST control fully CCW to CAL position. 

c. Set INPUT switch to expected range setting. 

d. Adjust OSCILLATOR LEVEL control and/or gain control on amplifier under test for de- 
sired voltage/power level as indicated on Model 1700A meter. Up range INPUT switch 


when meter pointer passes full scale and down range when meter pointer goes below 
1/3 of full scale. 
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NOTE 


If OVERLOAD indicator lights and meter reads less than full scale, meter reading 
is incorrect due to ADJUST control being incorrectly set. To regain accuracy, turn 
ADJUST control down (CCW) until OVERLOAD light is OFF. 


Depress SET LEVEL pushbutton and rotate set level ADJUST control until meter pointer 
rests on SET LEVEL mark. 


Depress DISTORTION pushbutton and rotate RATIO switch until meter pointer reaches upper 
2/3's of scale. If desired, depress 400 Hz and/or 80 kHz FILTER pushbutton to filter 
noise from input signal. 
Observe distortion either in percentage or dB, as indicated by meter deflection and 
RATIO switch setting. For example, if meter reads .67 and RATIO setting is .1%, dis- 
tortion measured is .067%. 

DISTORTION MEASUREMENT WITH EXTERNAL OSCILLATOR 
Connect equipment as shown in Figure 1-1, with the following exceptions: 


1. Connect power cord of external oscillator to power source close to source used 
by Model 1700A, amplifier under test, and oscilloscope. 


2. Connect output of oscillator to input of amplifier under test. The oscillator 
output may be floated if this gives better test results. 


3. Connect chassis of oscillator to GND (47) terminal on Model 1700A. 
4. Set SIGNAL COMMON switch on Model 1700A taal around) position. 
Set external oscillator to desired frequency and signal level. 


Preset Model 1700A FREQUENCY pushbuttons to approximate frequency of external oscil- 
lator. 


Set ADJUST control fully counterclockwise (CCW) to CAL position and depress VOLTS 
POWER pushbutton. 


Set INPUT switch to expected range. 


Adjust external oscillator amplitude control and/or gain control of amplifier under 
test for desired voltage/power level as indicated on Model 1700A meter. 


Depress SET LEVEL pushbutton. Rotate ADJUST control until Meter pointer rests on 
SEs EVER matsk. 


Set 1700A frequency or external oscillator frequency so both NOTCH FREQUENCY indicators 
are off and that the tuning is approximately centered. 


Depress DISTORTION pushbutton and set RATIO switch so that meter pointer rests within 
upper 2/3's of scale. If desired, depress 400 Hz and/or 80 kHz pushbutton to filter 
noise from input signal. 


Observe distortion in either percentage or dB, as indicated by meter deflection and 
RATIO range setting. 


1-15. AC VOLTAGE/POWER MEASUREMENT 


The Model 1700A is an accurate ac voltage/power meter over its entire frequency range. 


The power scale is calibrated for an 8-ohm load, which must be provided externally. Vol- 
tage may be measured directly from 3 mV to 300 V full scale and power from 1 uV to 10 kW 


full 


a. 


scale. TO measure ac voltage or power, proceed as follows: 


Ensure that the power and ground connections are as described in Paragraphs 1-7 and 
1-8 respectively. 


1-7 


Connect signal to be measured between + INPUT and - INPUT terminals. Use shielded 
twisted-pair cable for low-level inputs. Connect shield to COM (v) terminal. 


Set ADJUST control to CAL position and depress VOLTS POWER pushbutton. C 
Rotate INPUT switch for an on scale reading (pointer in upper 2/3's of scale). 
NOTE 


The 400 Hz and 80 kHz FILTERS do not affect readings on the ac Voltage Power 
measurement function. 


1-16. AC VOLTAGE MEASUREMENT - EXTENDED RANGE 


The sensitivity of the ac voltmeter can be extended to 30 uV full scale through the 


use of the RATIO switch. To obtain this increased sensitivity carry out the following 
steps: 


a. 


Ensure that power and ground connections are as described in Paragraphs 1-7 and 1-8 
respectively. 


Connect signal to be measured between + INPUT and - INPUT terminals. Use shielded 
twisted-pair cable for signal connection. Connect shield to COM (tb) terminal. 


Set Model 1700A controls as follows: 


dB VOLTS switch --------------------------------------- depressed 
INPUT switch ------------------------------------------ Sey 
ADJUST control ---------------------------------------- CAL 


Meter full scale sensitivity is now controlled by RATIO switch as follows: 


RATIO switch Full Scale Sensitivity 
-80 dB 30 uv , 
-70 dB 100 pV € 
-60 dB 300 uV 
-50 dB 1 mV 
NOTE 


The 400 Hz and 80 kHz FILTERS will affect meter readings in this mode of opera- 
tion. 


1-17. dB VOLTS MEASUREMENTS 


The dB Volts function facilitates the measurement of voltage ratio, signal-to-noise 


ratio, and frequency response, in dB or percent. The signal-to-noise ratio measurement 
described below provides an example of the use of this function. 


a. 


Ensure that power and ground connections are as described in Paragraphs 1-7 and 1-8 
respectively. 


Set ADJUST control to CAL position and depress VOLTS POWER pushbutton. 


Set INPUT switch to expected range and adjust appropriate signal level controls for 
desired output signal, as indicated on meter. 


Depress SET LEVEL pushbutton and rotate ADJUST control until meter pointer rests on 
O dB mark. 


NOTE 


For proper 0 dB or 100% set level, reference signal must be at least .1 V and 
not exceed 300 V. 


i 
Remove input signal to amplifier under test and replace with a short circuit across am- € 
plifier's input terminals. Set SIGNAL COMMON switch to ,}, (ground) position. 
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NOTE 
When the input signal to the amplifier under test is removed and replaced with a 
short, this floats entire Model 1700A measuring circuits. Proper grounding can be 
restored by setting the CIRCUIT COMMON switch to the -4 (ground) position. 


f. Depress dB VOLTS pushbutton. Select RATIO switch range which places meter pointer in 
upper 2/3's of scale, Read test result in dB. 


g. At end of signal-to-noise ratio measurement, return SIGNAL COMMON switch to FLOAT 
position. 


1-18. AUDIO MEASUREMENTS 

Operating instructions for performing certain audio measurements as specified by the 
Institute of High Fidelity (1960) are given below. For these tests, ensure that the fol- 
lowing test conditions are maintained: 
a. Line: 120 V + 1%, 60 Hz, less than 2% total harmonic distortion. 


De. lemperature: 25 + 3° Ge 


cs Preconditioning: Unit under test should be preconditioned for 1 hour at 1/10 rated 
power. (FTC requires 1/3 rated power). 


d. Amplifier Gain Controls: Set to maximum. 
e. Amplifier Tone Controls: Flat. 
f. Amplifier Balance Control: Set to normal. 
g. Test Equipment: Model 1700A exceeds all IHF requirements for test equipment accuracy. 
1-19. MAXIMUM POWER OUTPUT AT RATED TOTAL HARMONIC DISTORTION AT 1 kHz 
NOTE 

Amplifier*’must be able to maintain this power for 30 seconds. 
a. Set Model 1700A for frequency output 1 kHz. 
b. Connect SIGNAL OUTPUT to amplifier's AUX or TAPE INPUT on all channels. 


c. Set RATIO SWITCH so that amplifier's rated distortion gives maximum on-scale reading, 
and observe distortion products on oscilloscope. 


d. Increase OSCILLATOR LEVEL setting until distortion products on oscilloscope are ex- 
cessive while (1) monitoring power with VOLTS POWER pushbutton depressed and (2) 
keeping signal on scale with INPUT switch. 


e. When excessive distortion products are present, refine measurement by adjusting OS- 
CILLATOR OUTPUT while measuring distortion until the amplifier's rated distortion is 
reached. 


f. Switch Model 1700A to VOLTS POWER function and determine amplifier's power output at 
rated distortion. 


1-20. POWER BANDWIDTH 
a. Maintain test setup as described in Paragraph 1-19. 


b. Adjust amplifier level until power is 3 dB below rated power (1/2 power) at midband 
(full rated power for FTC). 


C. Increase Model 1700A frequency in steps from midband while measuring distortion. Stop 


when distortion is equal to amplifier's specifications. This is upper power band- 
width point. : 
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d. Repeat step c, this time decreasing Model 1700A frequency until lower power bandwidth 
point is found. The result may be expressed briefly (for example: Power Bandwidth = 
15 Hz to 37 kHz); or it may be shown as a graph of distortion versus frequency, with 
power held constant at 3 dB below rated power. 


1-21. HUM and NOISE or SIGNAL-to-NOISE RATIO 
Make this measurement following the instructions given in Paragraph 1-17 for measuring 


voltage ratios. Drive the amplifier to its rated power output with gain controls set to 
maximum. Then remove the input and obtain a dB ratio reading as described in 1-17. 


SECTION IL 
PRINCIPLES OF OPERATION 


2-1. INTRODUCTION 


The Model 1700A Distortion Measurement System consists of an ultra-low distortion os- 
cillator, a total harmonic distortion analyzer, and a dc power supply. The system makes 
total harmonic distortion measurements by applying a sine-wave of ultra-low distortion 
from the oscillator to the input of the amplifier under test while the distortion analyzer 
measures the amplifier output. A tunable notch filter in the analyzer, mechanically ganged 
to the oscillator by the front panel frequency select switches, suppresses the fundamental 
Signal. Automatic nulling circuitry fine tunes the notch filter and ensures that the null 
is retained. The signal remaining at the output of the notch filter consists of the dis- 
tortion products and noise. This is displayed by an average-reading voltmeter in the 
analyzer. The ratio of the measured distortion components to a previously set fundamental 
signal reference level is defined as the total harmonic distortion and can be read out 
directly on the meter in percent or dB. Switchable low-frequency and high-frequency filters 
are provided to enhance the readout of the harmonic products. 


Other features of the Model 1700A include separate Voltage and Distortion measurement 
range switches, separate Set Level monitoring without range changing, and automatic nul- 
ling on all ranges. 


The power supply provides regulated dc voltages of +15 volts and -15 volts to power 
the oscillator and analyzer. Both of these supplies are internally protected against 
accidental short circuit. 


2-2. DISTORTION ANALYZER 
2-3. GENERAL DESCRIPTION 


Refer to Figure 4-2 for a schematic diagram of the distortion analyzer assembly. Note 
that the circuit is divided into the following circuit blocks: Buffer amplifier, overlaod 
detector, notch filter, distortion amplifier and attenuator, amplitude null filters, fun- 
ction switches, and ac meter. The operation of the assembly is discussed first at a circuit 
block level and is then followed by details of each block. 


In operation, the signal to be measured is connected to the input of the buffer amp- 
lifier. This circuit has two outputs: a fixed output which may be connected to the ac 
voltmeter, and a variable output (controlled by the ADJUST control) which is connected to 
the notch filter. The voltmeter is an average reading type which measures the signal level 
selected by the appropriate function switch. 


The overload detector monitors the variable output of the buffer amplifier. If an 
excessively high output voltage is detected, the detector turns on the front panel OVER- 
LOAD indicator. 


The notch filter is mechanically ganged to the oscillator frequency select switches 
and suppresses the fundamental from the output of the buffer amplifier. The output of 
the notch filter is connected to the input of the distortion amplifier through a step 
attenuator controlled by the front panel RATIO switch. The attenuator adjusts signal 
level for the distortion amplifier for various percentages of distortion or ratio readings. 


The amplitude null control and phase null control circuits supply the notch filter 
with its automatic nulling feature. Both circuits monitor the output of the distortion 
amplifier and feed control signals back to the notch filter. 


The sum-point buffer supplies reference signals to the tuning indicator and to the 
amplitude null control circuit. 


The tuning indicator circuit, using frequency information from the notch filter, 
provides the operator with a visual indication of the frequency being analyzed versus the 
input frequency. This circuit operates the NOTCH FILTER HIGH and LOW indicators. 


The switchable low-frequency and high-frequency filters are connected to the output 
of the distortion amplifier. This permits them to be selected for DISTORTION and dB VOLTS 
measurements only. 
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The switchable low-frequency and high-frequency filters are connected to the output 
of the distortion amplifier. This permits them to be selected for DISTORTION and dB VOLTS 
measurements only. 


The function switches select the circuit to be measured by the ac voltmeter. When ¢ 
the VOLTS POWER switch is depressed, the meter monitors the output via a stepped attenuator 
from the buffer amplifier. When the SET LEVEL switch is depressed, the meter monitors the 
variable output of the buffer amplifier. Operation of the DISTORTION switch routes the 
signal from the distortion amplifier via the low-frequency and high-frequency filters (if 
selected) to the meter. When the dB VOLTS switch is depressed, it connects the variable 
output from the buffer amplifier directly to the attenuator at the input of the dis- 
tortion amplifier and hence to the meter. 


2-4, BUFFER AMPLIFIER 


The input of the buffer amplifier contains a pair of step attenuators, one for each 
INPUT connector. The attenuators are controlled by Sections SIA, B C, D of the INPUT 
switch. The attenuator outputs are connected to input signal preamp ifiers U101 and U102. 
The gain of these units is controlled by section SIE of the INPUT switch. Gain is unity 
on the 3 V range and above, 3.16 on the 1 V range, and 10 on the .3 V vange and below. 

The preamplifier outputs are coupled to U103, a bridge amplifier circuit which effectively 
acts as a differential to single-ended converter with high common-mode noise rejection. 
The gain of the bridge amplifier is contro!led by ADJUST potentioveter R125 and provides 
the variable signal supplied by the buffer. The range of gain is 10 dB and full scale 
voltage is 3.16 volts. The fixed output from the buffer is obtained between the wiper 

of R125 and ground. This signal remains fixed regardless of the setting of R125, except 
when the buffer overloads. i 


2-5. OVERLOAD DETECTOR 


- The overload detector signals an overload condition when the variable output of the 
buffer amplifier exceeds approximately 6.5 volts rms sine wave or 9 volts peak. The 
circuit consists of comparator U107, a half-wave rectifier and filter, a light-emitting 
diode driver, and OVERLOAD indicator CR120. ¢ 


2-6. NOTCH FILTER 


The notch filter consists of two 90-degree phase shifters connected in series, making 
the output 180 degrees out of phase with the input. By summing the input and output at 
summing amplifier U203, the fundamental of the input signal is cancelled out. -Feedback 
from the output of the summing amplifier to the input of the filter increases the :Q of 
the circuit and narrows the rejection band of the filter. 


Tuning is controlled by changing a set of RC elements for each phase shifter through 
operation of the front panel Multiplier and Digit pushbutton switches. When the reactance 
of the capacitance equals the resistance at the incoming frequency, the phase shift is 
90 degrees. The RC components are contained in the frequency module (see Figure 4-5 for 
schematic diagram). 


2-7. DISTORTION AMPLIFIER AND ATTENUATOR .- 


The output of the notch filter is coupled through a 7-step attenuator to the input 
of distortion amplifier U204. The attenuator is controlled by»section S2D of the front 
panel RATIO switch and reduces the distortion product of the notch filter such that the 
full scale voltage input to the amplifier is 1 mV on ranges .03% through -100% and .316 mV 
on the .01% range. 


Amplifier U204 is a wide-band high-gain unit with gain controlled by section S2E of 
the RATIO switch. The gain is 31.6 for ranges .03% through 100% and 100 for the .01% 
range. This gives a full scale output voltage of 31.6 mV on all ranges. 


2-8. AMPLITUDE NULL CONTROL 


The amplitude null control circuit controls the amplitude of the signal from the 
cascaded phase shifter so that exact balance occurs when it 1s summed with the input to € 
the phase shifters. This ensures the total cancellation of the fundamental signal. The ‘ 
components which perform this function include phase detector U310, floating integrator 
and voltage follower U312, integrating amplifier U311, integrating capacitors. and a 
-photocoupler controlling a variable resistor element in the summing network. 
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The reference input to phase detector U310 is a signal which is in phase with the fun- 
_ damental and the signal input to U310 is the distortion product output of the distortion 
amplifier. With these inputs, the phase detector monitors the notch filter output for an 
in-phase signal. When this occurs the output of the phase detector supplies drive to the 
integrator causing the charge on the integrating capacitors to change. This in turn causes 
the photocoupler to change the value of the variable resistor which in effect adjusts the 
summing current until the in-phase component is no longer there. 


The integrating capacitors are changed by the RATIO attenuator switch. This in effect 
maintains the automatic null control loop gain at a relatively constant level, resulting in 
high-speed nulling on all ranges. The capacitors are precharged to the integrator output 
voltage level through resistor R360. This avoids switching transients and improves the 
speed of the circuit. 


2-9. PHASE NULL CONTROL 


The phase null control circuit fine tunes the phase of the second phase shifter in the 
notch filter so that the overall phase shift is exactly 180 degrees. This ensures total 
cancellation of the fundamental signal. The components which perform this function include 
phase detector U307, floating integrator and voltage follower U309, integrating capacitors, 
and a photocoupler controlling a variable resistor in the resistive branch of the second 
phase shifter. 


The reference input to phase detector U307 is the distortion product output of the 
distortion amplifier. With these inputs the phase detector monitors the notch filter output 
for an out-of-phase signal. When this occurs, the phase detector output supplies drive to 
the integrator causing the charge on the integrating capacitors to change. The integrator 
output drives the variable gain amplifier, U313, and the voltage to current converter, U314, 
which in turn causes the photocoupler to change the value of the variable resistor which in 
effect adjusts the phase angle until the out-of-phase component is no longer there. 


The integrating capacitors are changed by the RATIO attenuator switch. This in effect 
maintains the automatic null control loop gain at a relatively constant level, resulting in 
high-speed nulling on all ranges. The capacitors are precharged to the integrator output 
voltage level through resistor R344. This avoids switching transients and improves the 
speed of the circuit. 


A set of resistors that feed signal from integrator U308 to U313, which acts as a gain 
control,is switched by the front panel FREQUENCY switches. This maintains a relatively 
constant integrator voltage when frequency is changed and helps to achieve perfect nulling 
in less than 5 seconds. 


2-10. SUM-POINT BUFFER 


The sum-point buffer supplies a signal from the notch filter summing point to the 
tuning indicator and the amplitude null control, each of which uses the signal as the 
reference input to a phase detector. The buffer consists of unity-gain amplifier U301 
and high-gain high-speed amplifier U302. These components convert the sine wave at the 
summing point into a square wave signal. 


2-11. TUNING INDICATOR 


The tuning indicator monitors the phase relationship between the signal input to the 
notch filter's first phase shifter and its output. The relationship is frequency de- 
pendent and is 90 degrees when the incoming frequency is exactly the same as the tuned fre- 
quency of the notch filter. The components performing this function include phase detector 
U303, high-speed amplifier/drivers U304, U305 and HIGH and LOW indicators CR301, CR302. 


The reference input to phase detector U303 is the signal at the input to the phase 
shifter (connected via the sum-point buffer) and the signal input to U303 is the output 
of the phase shifter. When the incoming frequency is exactly the same as the tuned fre- 
quency of the notch filter (90-degree phase relationship), there is no output from the 
phase detector. Under these conditions both indicators are off. However, if the fre- 
quency of the notch filter is high compared with the input frequency, U303 produces a dc 
output which turns on the HIGH indicator. Conversely, if the frequency of the notch 
filter is low compared with the input frequency, a dc output of the opposite polarity from 
U303 turns on the LOW indicator. 
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2-12. FILTERS 


Each filter is an active 3-pole Butterworth having a flat response within its pass- 
band and an attenuation slope of -18 dB/octave. The -3 dB point is 80 kHz for the low- 
pass filter and 400 Hz for the high-pass filter. 


2-13. FUNCTION SWITCHES 


The function switches select the circuit to be measured by the ac voltmeter. When the 
VOLTS POWER switch is depressed the meter monitors the fixed output, via a step attenuator, 
from the buffer amplifier. When the SET LEVEL switch is depressed, the meter monitors the 
signal from a divider connected to the variable output of the buffer amplifier. Operation 
of the DISTORTION switch routes the signal from the distortion amplifier via the low-frequency 
and high-frequency filters (if selected) to the meter. This connection is not made directly 
by the DISTORTION switch but by the release of the SET LEVEL and VOLTS POWER switches which 
occurs automatically when the DISTORTION switch is depressed. When the dB VOLTS switch is 
depressed, it connects the variable output from the buffer amplifier directly to the at- 
tenuator at the input of the distortion amplifier and hence to the meter. 


2-14. AC METER 


The ac meter circuit consists of high-gain wide-band amplifier U1l04, a full-wave 
bridge rectifier circuit, and dc milliammeter Ml. It indicates the average value of an ac 
Signal. The input sensitivity is 31.6 mV full scale. The gain of the meter is adjusted 
by potentiometer R157. 


2-15. OSCILLATOR 
2-16. GENERAL DESCRIPTION 


Refer to. Figure 4-4 for a schematic diagram of the oscillator assembly. The oscillator 
is basically a Wein bridge type with a unique ultra-low distortion amplitude control cir- 
cuit. This control circuit provides (1) wide frequency range (2) fast settling (3) flat 
frequency response and (4) ultra-low distortion. No one of these characteristics is 
sacrificed in order to achieve an improvement in the others. 


The oscillator has two operating modes - Fast Response and Low Distortion. When Fast 
Response is selected the oscillator amplitude settles quickly after a frequency change; 
when Low Distortion is chosen, the oscillator settling time to .002% distortion is less 
than 5 seconds. Built-in control circuitry automatically guides the oscillator through 
these modes whenever there's disturbance to the amplitude, for example, a change of fre- 
quency setting. 


2-17. OSCILLATOR CIRCUIT 


The basic Wein bridge oscillator consists of a reactive positive feedback network and 
a resistive negative feedback network, both of which are tied to the output of oscillator 
amplifier Ul. The positive feedback network feeds back to the positive terminal of the 
amplifier and the negative feedback network is coupled to the negative terminal of the 
amplifier. Frequency of oscillation is determined in the positive feedback network by 
the relationship: 


] 


HATE DF IRC 


Where front panel Multiplier switches change a set of capacitors for each frequency 
range and the Digit switches change the resistance value. These components are located 
in the frequency module (see Figure 4-5 for schematic diagram). 


2-18. AMPLITUDE CONTROL 
The ultra-low distortion amplitude control circuit consists of two control loops: 


A high-speed loop and a low-speed loop. These two loops, acting together, effectively 
vary the negative feedback ratio to regulate the oscillator amplitude. 
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The high-speed loop, composed of the following major components, stabilizes the os- 
cillator from cycle to cycle. 


a. Peak Detector Q2, Q3. 
b. Active RC filter U2 and associated RC element. 


c. Voltage-controlled resistor (VCR) Q1. 


The low-speed loop, consisting of the following major components, monitors the bias 
ee the VCR and ensures that the bias is always at an optimum value for low 
istortion. 


a. Comparator R17, R18 (these components are also input resistors for integrator U3). 
De Integrator U3 and associated integrating capacitor. 
(ob Photocoupler U7. 


In the following circuit description, assume that the oscillator has been set for Fast 
Response operation. In this mode relays Kl and K2 are de-energized, resulting in the fol- 
lowing circuit conditions: 


a. The time constant for active RC filter U2 is relatively short. 
b. The time constant for integrator U3 is relatively short. 


c. A high value of resistance is connected in parallel with the VCR section of the nega- 
tive feedback loop. This allows the VCR to have a wide control range. 


In operation, when power is first applied to the unit, there is no input from the os- 
cillator. This causes the output of RC filter U2 to be zero and VCR Q1 to be at its lowest 
resistance. At the same time, the output of integrator U3 is also zero, which cuts off the 
drive to the light source in U7. This causes the photoresistor to have a very high resis- 
tance. These conditions result in a very low negative feedback ratio in the oscillator, 
causing it to start immediately after power is applied. 


When the oscillator amplitude passes a reference voltage (voltage V2 across R15) at 
peak detector Q2, 03, the detector produces an output current which starts to charge up 
RC filter U2. This in turn creates a large bias voltage (V1) to the VCR which increases 
its resistance. This tends to lower the amplitude of the oscillator. At the same time, 
comparator R17, R18 detects that voltage Vl is increasing and when it becomes greater than 
its reference voltage (V3), the comparator produces a current which drives integrator U3 
to turn on the light source in U7. The photoresistor responds by decreasing its resis- 
tance, tending to further dampen the amplitude of the oscillator. This action continues 
until (1) The oscillator amplitude equals the reference voltage (V2) and (2) the VCR bias 
voltage (V1) equals the reference voltage (V3). 


After the oscillator has reached a steady state condition, the circuit continues to 
operate as follows: Any time the oscillator amplitude is lower than the reference voltage 
(V2), the ac peak detector Q2, Q3 reduces drive to the RC filter and VCR. This in turn 
causes the VCR to decrease its resistance, bringing the oscillator amplitude back to the 
reference level (V2). If the oscillator amplitude is higher than the reference, a reverse 
action increases the VCR resistance. This operation occurs once per cycle and is performed 
by the high-speed loop. 


The bias (V1) on the VCR is constantly monitored by comparator R17, R18 against refer- 
ence voltage V3. Any difference in voltage level results in a current of corresponding 
polarity: This current is integrated constantly by integrator U3. Over a given period of 
time, if there is an average net increase of VCR bias, there will be an increase of drive 
to the light source of U7. (The opposite is true for a net decrease of VCR bias). This 
increase in drive to the light source will result in a decrease of resistance in photo- 
resistor U7. When this occurs, the VCR is no longer required to have such a high re- 
sistance and hence high bias voltage V1. Therefore, the bias voltage (V1) for the VCR 
will gradually return to its predetermined value, the reference voltage V3. This action, 
which provides a constant optimum bias for the VCR, is performed by the low-speed loop. 
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Now assume that the oscillator has been set for Low Distortion operation and it is in 
a steady state condition. At this time, relays Kl] and K2 are energized resulting in the 
following circuit conditions: 


a. The time constant for active RC filter U2 is now longer. This filters the sawtooth 
voltage driving VCR Q1 to almost a dc level, minimizing its distortion effect. 


b. The time constant for integrator U3 is now longer. This ensures that the stability 
of the control system is maintained. 


c. Resistor R838 is shunted in parallel with VCR Ql. This greatly limits the control range 
of the VCR, reducing its distortion effort. 


The oscillator remains in this state until a disturbance to the oscillator amplitude 
occurs. At this time, the high-speed loop, in an attempt to maintain the oscillator amp- 
litude, creates an abnormal bias level for VCR Ql. This level is sensed by level detector 
Q4, Q5 which in turn triggers one-shots U6A, U6B with the result that relays KI and K2 are 
de-energized. This places the amplitude control system in the Fast Response mode previously 
discussed. The system remains in this state for 2%; seconds. 


At the end of the 2% second interval, relay Kl is energized. This causes the following 
circuit action: 


a. A shunt is placed across VCR QI. to limit its control range. 
b. The time constant of integrator U3 is increased to maintain circuit stability. 


c. A large capacitor is allowed to charge to the steady state output value of active RC 
filter U2. 


d. A large capacitor is allowed to charge to the steady state output value of integrator 
WSr 


During this intermediate state, which also lasts 2% seconds, the oscillator settles 
to a steady state condition. At the end of this interval, relay K2 is energized. This 
causes the following circuit action: 
ae The precharged capacitor is connected across RC filter U2. 


b. The precharged capacitor is connected across the integrator U3. 


Thus, after 5 seconds, the control system is back in the ultra-low distortion mode 
with relays Kl and K2 energized. 


2-19. POWER SUPPLY 
2-20. GENERAL DESCRIPTION 


Refer to Figure 4-7 for a schematic diagram of the power supply. The assembly. con- 
sists of a regulated +15 Vdc supply and a regulated -15 Vdc supply, both of which feature 
current foldback and current limiting. 


2-21. INPUT CURCUIT 


Main power is coupled to the primary of transformer Tl via POWER switch S3, 115/230 
Vac select switch S5, and fuse Fl. Transformer Tl steps the main voltage down to the 
appropriate level for the individual power supply circuits. 


2-22. +15 Vdc SUPPLY 


Full wave rectifier CR601-604 and filter capacitor C601, connected to a secondary 
winding on Tl, produce an unregulated output of approximately +28 Vdc. The regulation 
circuit includes pass element Q601, and integrated circuit regulator U601. Potentiometer 
R603 allows the output to be set to axactly +15 Vdc. © 
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2-23. -15 Vdc SUPPLY 
The -15 Vdc supply is similar to the +15 Vdc supply described above except that the 


outputs are reversed, resulting in a negative potential with respect to power supply 
ground. Also, the output of this supply is not adjustable. 
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SECTION III 
MAINTENANCE 


3-1. INTRODUCTION 


This section provides performance checks, adjustment and calibration procedures, 
troubleshooting techniques, and repair instructions for the Model 1700A. 


3-2. TEST EQUIPMENT 


Recommended test equipment for performance checking and troubleshooting is listed in 
Table 3-1. Test instruments other than those described can be used provided their spec- 
fications equal or exceed those listed. 


3-3. PERFORMANCE CHECK 


CAUTION 


Due to the ultra-low distortion characteristics of the Model 1700A, only test equip- 
ment with the specifications described in Table 3-1 is capable of making the distortion 
measurements called for in this check. Use of test equipment with equal or higher residual 
distortion to measure, for example, the low distortion oscillator, will result in erroneous 
readings due to: 


a. Residual distortion of measuring equipment. 
b. Reinforcement or cancellation effect of distortion products. 
3-4. GENERAL INFORMATION 

This check can be used as an incoming inspection check and the Overall System Check 
portion (Paragraph 3-5) can be used as a quick method of verifying correct system oper- 
ation. If the correct results are not obtained, refer to the information contained in 
Troubleshooting (Paragraph 3-29). 

Before beginning the check, ensure that all external equipment (oscilloscope, amp- 
lifier under test, etc.) is completely disconnected from the Model 1700A. Also ensure 
that none of the fuses described in paragraph 3-29 are blown. 

3-5. OVERALL SYSTEM CHECK 
3-6. —Disitortion Test 
NOTE 


Ie Before beginning the test, ensure that all external equipment is completely 
disconnected from the Model 1700A. 


2. This test measures the overall distortion of the system, with distortion 
from both the oscillator and the distortion analyzer contributing to the result. To 
measure the distortion of the analyzer assembly, an extremely pure source with a 
distortion of .0002% is required. 


a. Connect cable between SIGNAL OUTPUT BNC connector and INPUT terminals. Use - (minus) 
terminal for BNC shell. 


De Set Model 1700A controls as follows: 


SIGNAL COMMON switch----------------------------------- hs 
INPUT switch------------------------------------------- 32 \ 
ADJUST control----------------------------------------- CAL 
OSCILLATOR LEVEL control------------------------------- fully CW (max. level) 
FAST RESPONSE/LOW DISTORTION switch-------------------- LOW DISTORTION 
FREQUENCY pushbutton----------------------------------- X10 

100 = 1000 Hz 
FILTERS pushbuttons------------------------------------ 80 kHz 
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Table 3-1 Required Test Equipment 


REQUIRED CHARACTERISTICS 


AC Calibrator | Voltages: 316.2 mV, 1.000 mV, 
3.162 V rms 
Accuracy: + .1% at 1 kHz 


Digital DC Voltage Range: 200 mV to 
Mul ti-Meter 200 V+ .1% 
AC Voltage Range: 200 mV to 
200 V + .5% 
Resistance Range: 200 ohms to 
20 M ohms 
+ .2% 


Frequency Frequency Range: 10 Hz to 110 
Counter 
Period Measurements: 10 Hz to 
1 kHz 
Accuracy: + .1% 


Oscilloscope | Bandwidth: DC to 10 mHz 


Vertical: Dual Channel 


Oscillator Frequency Range: 10 Hz to 110 kHz 
and 
THD Analyzer | Residual Distortion: .002%, 10 Hz 
to 10 kHz 


Adjustment and 
Calibration 


Adjustment and 
Calibration 


Troubleshooting 


Adjustment and 
Calibration 


Troubleshooting 


Adjustment and 
Calibration 


Troubleshooting 


Troubleshooting 


RECOMMENDED MODEL ¢ 


Fluke Model 5200A 
(*See alternate 
method described 
below). 


Fluke Model 8000A 


Fluke Model 1900A 


Hewlett-Packard 
Model 1220A 

or 
Philips Model 
PM3232 


Sound Technology 
Model 1700A 


*To produce fairly accurate AC voltages: For 3.00 Vrms -- Monitor oscillator output 
with Digital Multimeter. 


For 1.000 Vrms -- Set 1700A under test to 
100 V range and set oscillator 
Output for a 31.6 mV rms 
output with Digital Multimeter. 


For .3162 mVrms -- Same as above except set 
1700A under test to 300 V 


range. 


Depress SET LEVEL pushbutton and rotate ADJUST control until meter pointer is over 
SET LEVEL mark. 


Depress DISTORTION pushbutton and set RATIO switch to .01 range. Check that distor- 
tion reading is less than .004%. 


Select following oscillator frequencies and check that distortion reading for each is 
less than percentage given. 


Multiplier Digit Frequency Distortion 
X10 10 100 Hz 004 
X] 10 10 Hz 0045 
X1 100 100 Hz 004 
X100 100 10 kHz 004 
X100 10 1 kHz 004 
X1000 10 10 kHz 004 


Set RATIO switch to .03 range and change oscillator frequency to 100 kHz (X1000 and 
100 pushbuttons). 


Release 80 kHz FILTER pushbutton. Check that distortion reading is less than .2%. 


- Circuit Common Isolation Check 


Disconnect all cables from Model 1700A and set POWER switch to OFF. 


Measure resistance between GND ity) and COM by terminals for each setting of SIGNAL 
COMMON switch. Check that readings are within tolerance given below: 


SIGNAL COMMON switch Resistance 
FLOAT >10 megohm 
th <0.5 ohm 


Set SIGNAL COMMON switch Hie position and reconnect cable between SIGNAL OUTPUT and 
INPUT terminals. Set POWER switch to ON. 


. OSCILLATOR CHECK 


. Frequency Test 


Set Model 1700A controls as follows: 


OSCILLATOR LEVEL control------------------------------- fully CW 

FAST RESPONSE/LOW DISTORTION switch-------------------- FAST RESPONSE 

FREQUENCY pushbuttons---------------------------------- GL te 1 kHz 
100 


Connect SIGNAL OUTPUT BNC connector to frequency counter and wide-band ac voltmeter. 
Measure amplitude of oscillator output. Check that it exceeds 3 volts. 


Select following oscillator frequencies and check that (1) frequency is + 2% of set 
value and (2) frequency response is flat within 0.2 dB. 


NOTE 
The Model 1700A can be used to measure the ac voltage. If this is done, the 


drop in response at 10 Hz is caused by the characteristics of the voltmeter and not 
the oscillator. 


Multiplier Digit* Frequency 
X10 10 100 Hz 
X1 10 10 Hz 
XI 100 100 Hz 
X100 100 10 kHz 
KOON 10 1 kHz 
X1000 10 10 kHz 


*Set remaining digits to 0. 
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3-10. Distortion Test 


Set FAST RESPONSE/LOW DISTORTION Switch to LOW DISTORTION and set ADJUST control to CAL. ¢ 
Measure distortion of oscillator at frequencies listed in Paragraph 3-9. 
NOTE 


The measurement technique for making oscillator distortion measurements (and the 
accuracy of the reading) depends on the type of test equipment available to the user. 
In general, this equipment will fall into the following three categories, listed below 
in order of measurement accuracy: 


1. Model 1700A. In the absence of a wave analyzer, the Model 1700A can be used 
to make a rough check of the oscillator's distortion. Carry out the Distortion Test 
described in Paragraph 3-6. 


2. Wave analyzer with a residual distortion of less than -60 dB. Set the Model 
1700A to the 3V range and adjust the OSCILLATOR LEVEL control for a set level mark of 
-10 dB. Then use the wave analyzer to sort out the harmonic distortion products of 
the oscillator. This measurement is, in general, accurate to approximately .00052. 


3. Wave analyzer with a residual distortion of less than -80 dB. Set the os- 
cillator output as described in 2 above. Connect a twin-T filter, which must atten- 
uate the fundamental by at least 40 dB, ahead of the wave analyzer. Then use the 
wave analyzer to sort out the harmonic distortion products. This method is, in general, 
accurate to .0001% or 1 ppm. A suitable twin-T network for 1.06 kHz is shown in 


Figure 3-2. 


10K 10K 


Correction Factors For - ¢ 
Harmonics: 

2nd. 28 

3rd. 1.8 

4th hs 


NOTE: All resistors are metal-film type, + 1% tolerance 


All capacitors are polystyrene type, + 1% tolerance 


FIG. 3-2 


- DISTORTION ANALYZER CHECK 
- dB Volts Test 


Set Model 1700A controls as follows: 


INPUT switch------------------------------------------- 30 V 
OSCILLATOR LEVEL) Controds= == -ese-be soo 5 eee een fully CCW 
FAST RESPONSE/LOW DISTORTION switch-------------------- LOW DISTORTION 
LOW DISTORTION. switch=-==-"=-----=-2--4222--22- =" ee X10 = 4990 4 

100001 Z € 
RATIO switch------------------------------------------- .01 : 
SIGNAL COMMON switch=---------~-------------------.---. rh 


3-14. 


Depress dB VOLTS pushbutton and adjust OSCILLATOR LEVEL control for full scale reading 
on meter. 


Set RATIO switch to next higher range and check that signal drops by approximately 10 
dB. 


Again adjust OSCILLATOR LEVEL control for a full scale reading and then set RATIO 
switch to next higher range. Check that signal again drops by approximately 10 dB. 


Repeat this operation until a -10 dB reading on 10% range is reached. At this time, 
set OSCILLATOR LEVEL control fully clockwise and then rotate ADJUST control for a full 
scale reading. 

Set RATIO switch to 30% range and check that signal drops approximately 10 dB. 


Rotate ADJUST control for full-scale reading. Set RATIO switch to 100% range. Check 
Signal drops approximately 10 dB. 


- Volts Power Test 


Set Model 1700A controls as follows: 


WINGO) Gehltyehipen ase eee ee oe ee ees 2 he .003 V 

ADJUST control----------------------------------------- CAL 

OSCILLATOR LEVEL control------------------------------- fully CCW 

FAST RESPONSE/LOW DISTORTION switch-------------------- FAST RESPONSE 

FREQUENCY pushbuttons---------------------------------- ie = 1000 Hz 
00 

SIGNI MR OMMONG SWI cheese enn eee eee reo oe ae 


Depress VOLTS POWER pushbutton and adjust OSCILLATOR LEVEL control until meter pointer 
indicates full scale. 


Set INPUT switch to next higher range and check that signal drops by approximately 10 
dB. 


Again adjust OSCILLATOR LEVEL control for a full scale reading and then set INPUT 
switch to next higher range. Check that signal again drops by approximately 10 dB. 


Repeat this operation until 3 volt range is reached. At this time turn OSCILLATOR 

LEVEL control fully clockwise. Now up range INPUT switch through the remainder of 
its ranges, checking that signal drops by approximately 10 dB on each range. 
Filters Test 


Set Model 1700A controls as follows: 


INPUT switch------------------------------------------- 3 V 
ADJUST control---------<---<--------------------------- CAL 

OSCILLATOR LEVEL contro1------------------------------- fully CW 

FAST RESPONSE/LOW DISTORTION switch-------------------- LOW DISTORTION 
FREQUENCY pushbuttons---------------------------------- BP = 400 Hz 
RATIO swi tch------------------------------------------- 0 dB 

STGMALV COMMON: Swi tensweeweeeemetroe seep e omar es or rh 


Depress dB VOLTS pushbutton and set ADJUST control for a 0 dB meter 
reading. 


Depress 400 Hz FILTERS pushbutton. Check meter for a -3 dB reading. 
Release 400 Hz FILTERS pushbutton. 


Set oscillator frequency to 80 kHz (depress X1000 and 80 pushbuttons) and depress 
80 kHz FILTERS pushbutton. Check that signal attenuation is -3 dB or more. 


3-15. 


a. 


d. 
e. 


3-17. 


Residual Noise Test 


Set Model 1700A controls as follows: 


aA 


INPUT SWi tChm= --- <= = -- 2 nnn = enn nn nnn ne nnn en en nnn 3 V 

ADJUST control------- ------------- 9-94-9922 - nnn HH -- CAL 

OSCILLATOR LEVEL control------------------------------- fully CW 

FAST RESPONSE/LOW DISTORTION switch-------------------- LOW DISTORTION 

FREQUENCY pushbuttons---------------------------------- X10 ee 1000 Hz 
100 

FILTERS pushbuttons------------------------------------ 80 kHz 

SIGNAL COMMON Swi tch==-2-4—2~n-acoce cote seen eer neem ye 


Depress SET LEVEL pushbutton and adjust OSCILLATOR LEVEL control until meter pointer 
is at SET LEVEL mark. 


Depress DISTORTION pushbutton and set RATIO switch to .01 range. (This reading is 
noise and distortion of oscillator and analyzer). 


Depress SET LEVEL pushbutton and adjust OSCILLATOR LEVEL control for a meter reading 
of -15 dB. (This greatly reduces the level of the signal input to the analyzer with 
the result that almost all of the distortion products are eliminated and only the 
residual noise of the analyzer remains). 

Depress DISTORTION pushbutton. Check that meter reading is less than .0025%. 

Remove cable connected between SIGNAL OUTPUT connector and INPUT terminals. 

Place a shorting link between INPUT terminals and connect to COM ib) terminal. 


Depress dB VOLTS pushbutton and set controls as follows (meter full-scale sensitivity 
is now 30 uV). 


INPUT switch------------------------------------------- Rca | C 
ADJUST control----------------------------------------- CAL (fully CCW) \ 
RATIO; Cees tet oo tae a teow gen cet gaee aueee eee .01% 


Depress 80 kHz FILTERS pushbutton and check that meter reading is less than 8 uV. 
Release 80 kHz pushbutton and check that reading is less than 15 uV. 
Common Mode Rejection Test 


Connect SIGNAL OUTPUT BNC connector to INPUT terminals and set oscillator frequency 
to 60 Hz (depress X1 and 60 pushbuttons). 


Depress VOLTS POWER pushbutton and adjust OSCILLATOR LEVEL control for a meter reading 
OFS VEVOLE: 


Remove cable from INPUT terminals and short + and - INPUT terminals together. Now 
connect input cable between - INPUT and GND (7) terminals. 


Set RATIO switch to -20 dB range and ADJUST control to CAL position. 
Depress dB VOLTS pushbutton. Check that meter reading is -20 dB or lower. 
ADJUSTMENT and CALIBRATION PROCEDURE 


The following is a complete adjustment and calibration procedure for the Model 1700A. 


The procedure should be carried out only when the Performance check (Paragraph 3-3) in- 
dicates that adjustments are required. If the Model 1700A does not meet the test limits 


speci 


fied in the following steps, consult the troubleshooting information provided in 


Paragraph 3-29. The location of the adjustment controls in the analyzer, oscillator, and 
power supply are shown in Figures 4-1, 4-3, and 4-6 respectively. € 
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3-18. OSCILLATOR SECTION 
3-19. +15 Volt Adjustment 


a. Connect HI lead of digital voltmeter (DVM) to +15 volt terminal and LO lead to GND 
terminal on power supply assembly. 


b. Adjust potentiometer R603 for DVM reading of +15.000, + .010 V. 
3-20. Photocell AC Voltage Adjustment 
a. Set Model 1700A controls as follows: 

FREQUENCY pushbutton----------------------------------- KLM eS 100 Hz 
FAST RESPONSE/LOW DISTORTION switch-------------------- FAST RESPONSE 


b. Connect HI lead of DVM to junction of R3 and R4; connect DVM LO lead to "0" terminal 
(oscillator output) on oscillator board. 


c. Adjust R5 for AC voltage reading of .20V. 


NOTE 


Clockwise rotation of R5 decreases voltage, counterclockwise rotation increases 
voltage. 


3-21. Oscillator Integrator Voltage Change Adjustment 


Blo Set Model 1700A controls as follows: 


FREQUENCY pushbutton----------------------------------- be Sais ue 
FAST RESPONSE/LOW DISTORTION switch-------------------- FAST RESPONSE 


b. Connect DVM HI lead to TP6 and LO lead to GND. 
c. Connect TP3 to GND with clip lead. Note dc voltage reading on DVM, 


d. Remove clip lead from TP3. Adjust potentiometer R7 for same dc voltage noted in Step 
Cente OOS. a. 


NOTE 


The following is an alternative method of measuring the TP6 voltage with a 
floating VTVM: 


Connect LO terminal of VIVM to positive terminal of C603 on power supply board 
and the HI terminal to TP6. (In this case, the dc potential at C603 is used as 
a bucking voltage so that the VTVM can be set to a lower (move sensitive) range 
to resolve the required 5 mV). 
3-22. Oscillator Integrator Output Adjustment 
CAUTION 
If the photocoupler has been replaced, allow at least 10 minutes to elapse before 


proceeding with this adjustment. This is to allow the unit (and the technician!) to 
cool off after soldering. 
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3-23. 


3-26. 


Set Model 1700A controls as follows: 


FREQUENCY pushbuttons---- -------------<----<------<----= aa = 100 Hz 
FAST RESPONSE/LOW DISTORTION switch-------------------- FAST RESPONSE 


Connect DVM HI lead to TP6 and LO lead to GND. Adjust R20 for +6.5* volts dc at TP6. 
*The 6.5 V setting is for a dark. adapted photocoupler. This is a photocoupler which 
has been in the off state for the last 24 hours (instrument power off). It is normal 
for the voltage at TP6 to gradually increase with time. 


If the dc voltage at TP6 is greater than +8 V after the instrument has been on for 24 
hours or more, readjust R20 for +8 V at TP6. 


Oscillator X1000 Frequency Range Adjustment 


Depress Model 1700A X1000 Multiplier and Ist Digit 10 FREQUENCY pushbuttons. Set 2nd 
and 3rd Digits to zero. 


Monitor (1) dc voltage between TP6 and GND and (2) frequency of oscillator. 


Adjust trimmer capacitors across C33 and C38 with an insulated trimmer tool until (1) 
dc voltage is in range of 6.5 V to 8 volts and (2) frequency is 10.0 kHz + 1.5%. 


Depress 100 Digit FREQUENCY pushbutton. Check that (1) dc voltage is in range of 6.5 
to 8 volts and (2) frequency is 100 kHz + 1.5%. 


Repeat Steps c. and d. until voltage and frequency readings are within specifications 
stated. 


. ANALYZER SECTION 


. Dc Zero Adjustment 


Connect a short between +INPUT, -INPUT and COM (b) terminals. 
Set Model 1700A controls as follows: 


INPUT swi tch------------------------------------------- eee) 
ADJUST control----------------------------------------- fully CW 


Connect DVM HI lead to TPI and LO lead to TP2. Adjust potentiometer R219 for a DVM 
reading of zero volts + 10 mV. 


Connect DVM HI lead to negative side of capacitor C209. Adjust potentiometer R217 
for DVM reading of zero volts + 10 mV. 


Connect DVM HI lead to TP9 (located at rear of board). 


Set Model 1700A controls as follows: 


THPURYswibelicOtene.ccmeees e eene 3 V 
ADJUST control----------------------------------------- CAL (fully CCW) 
RARIOs SWATCHMORE pacer ar acre e towel. eee eee 01 


Adjust potentiometer R234 for reading of zero volts + 10 mV. 
Null Adjustment 


Set Model 1700A controls as follows: 


INPUT switch------------------------------------------- SN 

ADJUST control------------------------------------ ----- CAL (fully CCW) 
RATIO switch------------------------------------------- 10% 

DISTORTION pushbutton---------------------------------- depressed 
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SIGNAL COMMON switch----------------------------------- rh (ground) 


FREQUENCY pushbuttons---------------------------------- ye = 100 Hz 
OSCILLATOR LEVEL control------------------------------- fully CW 

LOW DISTORTION/FAST RESPONSE switch-------------------- LOW DISTORTION 
FILTERS------------------------------------------------ 80 kHz depressed 


be Connect cable between SIGNAL OUTPUT connector and INPUT terminals. 


c. Connect one channel of oscilloscope to BUFFERED INPUT SIGNAL connector (at rear of 
instrument). 


d. Adjust oscilloscope so that waveform is synched to Buffered Input Signal. 
e. Monitor waveform at pin 6 of U312 with the other scope channel. 

f. Adjust R351 for minimum fundamental signal at pin 6 of U312. 

Ge Now, monitor waveform at DISTORTION OUTPUT. 


h. Adjust potentiometers R337 and R354 until Distortion output waveform contains no fun- 
damental signal. 


3-26A. Phase Null Integrator Voltage Adjustment 

a. Set Model 1700A controls as described in Paragraph 3-6, Steps a. through d. 

b. Connect DVM HI lead to TP9 and LO lead to TP6. 

c. Adjust R364 for a de voltage reading of 2.8V*. 
*The 2.8V setting is for a dark adapted photocoupler. This is a photocoupler which 
has been in the off state for the last 24 hours (instrument power off). It is normal 


for the voltage at TP6 to gradually increase with time. 


If the dc voltage between TP9 and TP6 is greater than 3.0 V after the instrument has 
been on for 24 hours .or more, readjust R364 for 3.0 V. 
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3-27. Tuning Indicator Adjustment 


a. 


Set Model 1700A controls as follows: 


INPUT Swi tch------------ --------9- $= 2-2-2225 ----------- 3a ¥ 

ADJUST control----------------------------------------- CAL (fully CCW) 

RATIO SWitCh------- 92-22 nnn enn nnn nnn rn nn nnn nn nnn nn 1% 

FREQUENCY pushbuttons---------------------------------- X10 seni 3rd. digits to 
zero 

OSCILLATOR LEVEL control------------------------<=----- fully CW 

FAST RESPONSE/LOW DISTORTION--------------------------- FAST RESPONSE 

SIGNAL COMMON switch----------------------------------- 7+ (ground) 


Connect DVM LO lead to green wire connected to NOTCH FREQUENCY indicators and HI lead 
to junction of R320 and pin 6 of U305. 


Depress in turn each FREQUENCY Ist digit pushbutton and observe DVM voltage readings. 
Record (1) digit giving most positive reading and its value and (2) digit giving most 
negative reading and its value. 

Depress X1 Multiplier FREQUENCY pushbutton, and repeat procedure described in Step c. 
Depress X100 Multiplier FREQUENCY pushbutton and repeat procedure described in Step c. 
Review all readings recorded and determine (1) most positive value and (2) most nega- 
tive value. Add these two values together (to determine voltage range) and then 
divide number by 2 (to determine mid-point). 


Depress digit previously determined to have most positive reading and adjust potentio- 


meter R312 until DVM indicates mid-point value determined in Step f. See example below: 


Multiplier Most: Pos Digit Most Neg. Digit 
X10 dU aa) OMY 505 OMY 

X1 605 ="520.9V 5D SS FORV 
X100 OU ae. Ul wi 50, - .60 V 
Overall most positive = X10, 60 = + 1.0 V 

Overall most negative = Xl, 50 = - .70 V 

Range = 1.70 V, mid-point = .85 V 


AdjUS TSX TOR sOON fOr enor, 


Depress X1000 Multiplier pushbutton and repeat Steps c. and f. 


Now depress. digit giving most positive value and using a non-metallic screwdriver, 
adjust trimmer capacitor accessible through hole in shield on right-hand side of 
instrument for mid-point value determined in repeat of step f. 
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3-28. Calibration at 1 kHz 


a. 


3-29. 


Set Model 1700A controls as follows: 


VOLTS POWER pushbutton--------------------------------- depressed 

ee ee out 

FREQUENCY pushbutton----------------------------------- X1OP aay 1 kH 
ee r 

INPUT switch------------------------------------------- Sy) 

ADJUST control----------------------------------------- CAL (fully CCW) 

RATIO switch------------------------------------------- . 03% 

STGNAL COMMON sWitch----------~-----------~----~+----.- 7+ (ground) 


Set meter mechancial zeroing as described in Paragraph 1-12. 


Apply an accurate 3.162 V + 0.1% or better 1 kHz signal between +INPUT and -INPUT ter- 
minals. Connect low side of test signal to -INPUT. 


Connect chassis of precision ac source to GND uh terminal on Model 1700A. 


Adjust Meter Sensitivity potentiometer R157 for an exact full-scale reading (1.0 mark 
on VOLTS scale) on meter. 


Depress SET LEVEL pushbutton. Adjust Set Level potentiometer R146 for an exact full- 
scale reading. 


Change input signal level to 1.000 mV. Depress dB VOLTS pushbutton and adjust Distor- 
tion Amplifier Gain potentiometer R237 for an exact full-scale reading. 


Change input signal level to .3162 mV and set RATIO switch to .01%. Adjust Distortion 
Amplifier Gain potentiometer R239 for an exact full-scale reading. 


TROUBLESHOOTING 


Check the two 3AG 1 Amp fuses located on bottom of instrument. 


Before attempting to troubleshoot the Model 1700A, ensure that the fault is with the 


Model 1700A and not caused by the test setup or associated equipment. The Performance Check 
(Paragraph 3-3 enables this to be determined without having to remove the covers from the 
Model 1700A. 


If an abnormal condition is observed during the Performance Check, Table 3-2 will 


Suggest remedies. However, before proceeding with detailed troubleshooting, note the fol- 
lowing suggestions: 


a. 


A good understanding of the principles of operation of the Model 1700A will assist the 
troubleshooter and it is recommended that the reader be familiar with the contents of 
Section II of this manual. 


Any suspected malfunction should first be tested with the Performance Check. This 
need not be carried out in its entirety ---- only the portion applicable to the sus- 
pected malfunction need be performed. 


Verify proper power supply operation by measuring the +15 Vdc and -15 Vdc voltages. 
Check also the +12, -6 and -8 Vdc supplies which operate the null control circuits on 
the analyzer board. 


Many measurement problems or bad readings can be related to incorrect grounding. Refer 
to Paragraph 1-8 for correct grounding instructions. 


The differential input circuitry of the Model 1700A requires a return to circuit 
common. Check the input cabling for proper connections. 


Attempt to isolate the malfunction to either the oscillator or the distortion analyzer. 
After this, try to isolate the fault to a circuit block within the suspected unit. 
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Gis Determine component failure within the analyzer by operating the Model 1700A without 
an input signal and then comparing dc levels with those marked on the schematic. 


h. Since the instrument contains a number of identical components mounted in plug-in 
sockets, it is permissible to switch these units in order to isolate a malfunction. 
However, known good components must always be returned to their original locations. 


is Phase detector U303 in the tuning indicator need not be in position for proper notch 
filter operation. This component can therefore be used to isolate a malfunction in 
the null control circuits. But be sure to return the original I.C. to U303 when done. 


als Abnormally large potentials (more than +15 mV) measured between the + and - input 
terminals on operational amplifiers generally indicate a defective amplifier. 


k. When a malfunction occurs try first to find out if the trouble relates to any particu- 
lar pushbutton. If it does, it may be possible to cure the problem by depressing and 
releasing the defective button several times. 


3-30. SYMPTOM/CAUSE TABLE 


Table 3-2 contains symptoms of Model 1700A malfunctions and provides diagnostic tests 
for the location of these faults. Before beginning detailed troubleshooting, the reader 
is advised to study notes a. through k. in Paragraph 3-29. 


Following the replacement of a defective component, refer to Paragraph 3-31 for in- 
structions regarding any necessary calibration and/or adjustment procedures. 


3-3]. COMPONENT REPLACEMENT - CALIBRATION and ADJUSTMENT 


Portions of the Model 1700A Adjustment and Calibration Procedure (Paragraphs 3-18) 
and other adjustments must be completed following the replacement of certain components 
in the instrument. These components, and the applicable Adjustment/Calibration Procedures 
are as listed below: 


Component Required Adjustment/Calibration Procedure 
ale Photocoupler U7 Oscillator Integrator 
(Oscillator) Output Adjustment (Paragraph 3-22) 
Db. Voltage - controlled Oscillator Integrator Voltage 
resistor QI Change Adjustment (Paragraph 3-21) 
(Oscillator) 
Cs Operational Amplifier Oscillator X1000 Frequency Range 
Ul (Oscillator) Adjustment (Paragraph 3-23) 
d. Operational Amplifiers DC Zero Adjustment - related 
2605, 2625 adjustment (Paragraph 3-25) 
(Analyzer) 
e. Meter MI Calibration at 1 kHz 
(Analyzer) (Paragraph 3-28) 
Fe Phase detectors Null Adjustment 
U307, U310 (Paragraph 3-26) 
(Analyzer, null contro7) 
g. Phase detector Tuning Indicator Adjustment 
U303 (Paragraph 3-27) 
(Analyzer, tuning 
Indicator) 
h. Photocoupler U205 Allow 10 minutes for the photocoupler to cool 
(Analyzer, phase off after soldering. Phase Null Integrator 
null control) Voltage Adjustment (Paragraph 3-26A). 


“® 


i. | Photocoupler’ U206 Allow 10 minutes for the photocoupler to cool 
(Analyzer, amplitude off after soldering. Set controls as described 
null control) ve. Connect DVM HI lead to TP8 and LO lead to 


TP7. Reading is dc voltage across R359. Calculate 
current through it. If necessary, select new value 
for R359, such that 1.4 + .2 V is developed across 
it. Replace R359. 


3-32. REPLACEMENT and REPAIR 
3-33. SPECIAL PRECAUTIONS 
3-34. Contamination 
The performance of the Model 1700A will be greatly degraded by contamination of the 
circuit-board surfaces or components. Finger marks and oil droplets are contaminants to 
be especially avoided. To minimize the possibility of contamination, observe the following 


precautions: 


a. Do not disassemble any portion of the Model 1700A unless absolutely necessary (for 
example, to replace relays on oscillator board or to service frequency modules.) 


b. Avoid any unnecessary handling of the printed-circuit boards or components. Replace 
components from the top side of the boards only. 


c. Employ only the soldering and component replacement techniques described in Paragraphs 
3-36 through 3-39. 


3-35. WIRING 
Lead dress within the instrument should not be altered. This is especially important 

with the wires running between the rotary switches and the distortion analyzer assembly. 

Before removing an assembly with wires attached, make a sketch showing the exact arrange- 

ment of the wires so that they may be replaced in the same manner. 

3-36. SOLDERING TECHNIQUES 

a. Use a low-wattage iron with a pencil-shaped tip and allow it to reach full operating 
temperature before use. A fully-heated iron ensures the quick completion of soldering 
and minimizes the chance that the etched wiring on the printed-circuit boards will be 
damaged by excessive heat. 

b. Before using the soldering iron, wipe it off to remove excess solder and oxide. 

Gs Use only a solder with non-corrosive non-conductive flux. Do not use acid-cored solder. 


Gls Do not clean off the rosin around the soldered joint with a wire brush or metal scribe. 
This will destroy the high electrical resistance of the board. 


3-37. COMPONENT REPLACEMENT 
CAUTION 
The use of Soder-Wick* (rosin-impregnated copper braid) or a similar product is 
highly recommended for the removal of solder during the de-soldering operation. If 
it is not available, and a vacuum-type de-soldering tool is employed, ensure that it 


is cleaned before use. This is to prevent the possibility of conductive debris being 
sprayed on the board during the de-soldering process. 


*Soder-Wick may be obtained from Solder Removal Company, Covina, CA, U.S.A. 


3-12 


SYMP TOM 


Oscillator will not settle 
down to low distortion mode 


Oscillator has excessive 
unstable distortion readings 


Oscillator has excessive 
third harmonic distortion 


Oscillator produces 
clipped waveforms 


Oscillator has no output 
On all frequencies 


Oscillator has hum output 


Hum in distortion output 


Distortion reading contains 
excessive hum 


High distortion reading 
under all conditions 
(Not Nulling) 


Table 3-2 


PROBABLE CAUSE DIAGNOSTIC TEST € 


Photo-coupler, U7 
VCR, QI 


R7 out of adjustment 


Dual Timer, U6 
Oscillator amp. UI 
Photo-coupler, U7 
VCR, Q] 

Oscillator amp., Ul 


Photo-coupler, U7 


Photo-coupler, U7 

RC filter amplifier, U2 
Integrator Amplifier, U3 
Oscillator Amp., UI 

Peak detectors, Q2, Q3 
Oscillator Amp., U1 
Improper ground connections 


Or Float switch set to ground 
) position 


Missing chassis connection 
between 1700A and scope 


Missing ground return for 1700A 
differential front end 


Amplitude Null Circuit 
(U302 y.U310, U3T1,.U312) 


Photo-coupler, U206 
Phase Null Circuit (U306, U307, 
U308, U309) 


Photo-coupler, U205 


Replace photo-coupler 
Replace VCR 

Do oscillator Integrator 
Change Adjustment (Para- 
graph 3-21) 

Replace U6 

Replace U1 

Replace U7 

Replace Q1 

Replace U1 


Replace U7 


Replace U7 
Replace U2 
Replace U3 
Replace U1 
Replace Q2 or Q3 


Replace U1 


Check that ground and 
connections are in com- 
pliance with Paragraphs 
1-8 and 1-9 


Check that connections are 
in compliance with Para- 
graphs 1-8 and 1-9 


Check that connections are 
in compliance with Para- 
graphs 1-8 and 1-9 


Check D.C. voltages on 
Null circuit without input 
signal 

Replace U206 

Check D.C. voltages on 
Null circuit without input 
signal 


Replace U205 ‘SS 


High distortion reading 
under all conditions 
(Not Nulling), 


One of Notch frequency 
lights stays ON during 
measurement on all 


Analyzer has excessive 
unstable distortion 


One of notch frequency 
lights stays ON during 
distortion measurement 
on some frequencies 


Nulling becomes excessively 


Not Nulling on some 


Table 3-2, Continued 


SYMPTOM PROBABLE CAUSE DIAGNOSTIC TEST 


Notch Filter (U201, U202, 


Open feedback loop by 
U203, U301) 


lifting up one end of R203 
(100 ohms). Check D.C. 
voltages on Notch Filter 
circuit without input signal 


Disconnect zener from cir- 
cuit while operating in 
Distortion Function 


Leaky zener diode CR304 or 
CR305 


Tuning indicator circuit 


Check D.C. voltages on 
(U303, U304, U305) 


circuit without input 
signal 


Phase detector, U303 Replace U303 


R312 out of adjustment Do tuning indicator 


adjustment (Paragraph 3-27) 


Photo-coupler U205 or U206 Make certain the symptom 

is from the analyzer sec- 
tion and not the oscillator 
section. Then replace 


U205 or U206 


Oscillator frequency drifted 
out of + 2% limit 


Check oscillator frequency 
with counter 


R312 out of adjustment Do tuning indicator ad- 


justment (Paragraph 3-27) 


Range capacitor(s) or digit 
resistor(s) drifted out of 
tolerance in analyzer section 


Unsolder range capacitor(s) 
from P.C. board to measure 
value. Check the suspected 
resistor(s) by actuating 
proper pushbutton(s) and 
measure at analyzer P.C. 
board. 


Oscillator drifted up in 
frequency 


Check frequency with 
counter 


Photocoupler U205 or U206 
characteristic changed 

causing a high integrator 
voltage 


Do Phase Null Integrator 
Voltage Adjustment (Para- 
graph 3-26A. 

Check D.C. voltage at TP8 
with respect to TP7. If 
voltage is greater than 

6 volts, change R359 ac- 
cording to procedure des- 
cribed in 3-3l-i. If new 
R359 < 500 ohms, change 
U206. 


Bad contact in pushbutton 
switch 


Refer to Troubleshooting 
Paragraph 3-29-k 
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3-38. Multi-Lead Devices 


Follow the instructions given below when replacing multi-lead components on the 
printed-circuit boards: 


a. Cut all leads to remove device from P.C. board. The pieces of the leads that remain 
can then be unsoldered from the board. 


CAUTION 
Be sure to hold each lead with needle-nose pliers when it is unsoldered. This is 
to prevent the possibility of a lead dropping through a hole and shorting traces below 
the board. 

b. Using Solder-Wick, remove remaining solder from component holes. 

c. When replacing a device, ensure that the length of its leads match the length of the 
leads on the device removed. Do not push the new device too far down into board as 
this may cause a short to the metal deck below. The clearance between the boards and 
the metal deck is 1/4 inch. 

3-39. Potentiometers 
The small black rectangular potentiometers are attached to the printed-circuit boards 

by three leads projecting from their lower surface in line with the numbers "1", "2", and 

"3" marked on top. To remove this type of potentiometer, proceed as follows: 

a. Carefully raise side of potentiometer opposite numbers until leads below are visible. 

b. Continue bending leads until there is sufficient clearance for tip of soldering iron. 

c. Unsolder potentiometer following instructions given in Paragraph 3-38. 

dre Install replacement component following reverse procedure. 

3-40. Power Supply 
The majority of the components on the power supply assembly may be replaced without 

removing the board from its location on the rear panel. However, if additional access is 


required proceed as follows: 


are Remove bottom cover from Model 1700A and remove retaining screws securing power supply 
board to rear panel. 


b. Slide power supply board forward through bottom of instrument as far as wires attached 
to it will allow. 


3-41. FREQUENCY MODULE REPAIR 
3-42. General 

The following procedure details step by step instructions for disassembly and repair 
of the instrument's frequency module. It is recommended that this procedure be closely 
followed and performed only by personnel familiar with electronic equipment disassembly/ 
assembly techniques. 
3-43. Removal/Replacement 

CAUTION 
Certain subassemblies in the instrument are secured with hardware which includes 
insulating washers. Note the location of these washers when disassembling the unit 


and replace them in the same locations on reassembly. Failure to observe this pre- 
caution will result in improper operation of the instrument. 


Remove top and bottom covers and place instrument on clean work surface. 


Remove four screws securing right side brace (side nearest power transformer) to front 
and rear panels. 


Remove three screws securing deck and switch bracket in the bottom channel of right side 


brace. 

Remove handle caps and two screws securing handle to right side brace. 
Remove two screws securing analyzer deck to rear panel. 

Remove two screws securing left side brace to rear panel. 

Pull back rear panel and slide out brown handle plate on right side brace. 


Remove screw (which was beneath brown handle plate) securing switch bracket to right 
Side brace. 


Remove four screws securing power supply assembly to rear panel. Move power supply to 
allow access to oscillator deck screws. 


Remove two screws securing oscillator deck to center divider. 
Remove two screws securing switch bracket to center divider. 


Carefully withdraw oscillator portion of frequency module from instrument. Unsolder 
wires attached to assembly if complete removal is desired. 


NOTE 


The wires are color-coded for attachment to the numbered holes in the printed 
circuit board; black = 0, brown = 1, red = 2, orange = 3, yellow = 4, etc. 


Remove four nuts securing analyzer portion of frequency module to front panel. Slide 
assembly back for access and unsolder wires if complete removal is required. 


Replace analyzer and oscillator frequency module assemblies and reassemble instrument 
following reverse procedure. 


NOTE 


ihe When replacing analyzer portion of frequency module, line up pushbuttons 
with openings in front panel. 


2. When replacing oscillator portion of frequency module, line up pushbars 
vertically with the rear of the pushbars of the analyzer section. Ensure also that 
there is a .015 inch clearance between the analyzer and oscillator pushbars, with the 
pushbuttons in undepressed position. See Figure 3-2 for details. 


3-44, Repair Instructions 


CAUTION 
Field repair of the frequency module is limited to replacement of defective RC 
components on the switch boards. Replacement of pushbutton switches is not recom- 
mended -- order a replacement switch board from the factory. 


Remove bus wires running between boards, using multi-lead component desoldering tech- 
nique described in this section of the manual. (paragraph 3-38) 


Detach board containing defective components from switch bracket and replace component. 


Reassemble module, replacing bus wires removed in step a. 
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NOTE 


1. Spacing between boards must be 25/32 inch (inside to inside dimension) to 
ensure proper alignment. 


2. Boards must be perpendicular to switch mounting bracket. 
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SECTION IV 
DIAGRAMS 


4-1. INTRODUCTION 


This section contains the circuit diagrams necessary for the operation and maintenance 
of the Model 1700A. Included are schematic diagrams and component location diagrams. 


4-2. SCHEMATIC DIAGRAMS 


The circuitry contained within each assembly is shown in the schematic diagrams. As 
an aid to isolating malfunctions, the diagrams also provide typical operating voltages and 
wave-forms. 


4-3. COMPONENT LOCATION DIAGRAMS 
The component location diagrams show the physical location of parts mounted on each 


assembly. Each part is identified by a reference designator, similarly identified on the 
schematic diagrams and in the parts list. 
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SECTION V - SPARE PARTS 
5-1. INTRODUCTION 


This section contains information for ordering replacement parts, and provides the 
following details: 


a. The Sound Technology part number. 

b. Circuit diagram reference designator. 
c. General description of part. 

d. Total quantities used. 

5-2. ORDERING INFORMATION 


When ordering replacement parts, each part must be identified by a Sound Technology 
part number. To order a part include the following information: 


a. Instrument model number. 
b. Instrument serial number. 
Gs Description of part. 
d. Function and location of part. 
Address your order or inquiry to: 
Sound Technology 
1400 Dell Avenue 
Campbell, California 95008 


(408) 378-6540 
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2400-9008 RELAY > FORM cC 28 2625-88627 CAP-FeO &. @@82UF 1% 23 PLSTR ale {e) 
Ki. 2 ce 
2660-G8GG HEAT SINK-ROUND FINNED TOS 1.8 2625-9684 CAP-FAD 6. B2UF le 3s PLYSTR gt, TEI 
7200-G661 WIRE JUMPER-@. 2 CTRS.PYC INSUL 2.8 C4 
Brz2e-aeee@ TERMINAL-BIFURCATED. SWAGE-IN 6. 8 2625-6665 CAP-FeD @ Ga2UF 1s sa PLYSTR ae 
@1706-5eqz PC BORARD-OSCILLATOR ia ca 
2025-9607 CAP-FED @ 2UF 18 190 FILM 1.6 
cs 
Baia Feaes—=zeaee84 ASSP. 2025-aG82 CAP-FXD @ S2UF 41% 1604 FILM 1.6 
na Cie 
ANAL FRE msc Ne Ee eae é 
, 2625-0820 CAP-FXD 2G0PF 1% S2Y PLY'STR a 
PART NO DESCRIPTION arty oR 1% 6EY PLYSTR 4.6 
405-1176 RES-FXD 1. 76K @ 25% 41°8N MF 1.6 ge Pig a i ab A yu te pee 
RLS GMa ir ruc caN a Bea A > 
= ’ Parl Oo so 4 = 2 Ce 
1065-1198 RES-FXD 1. 98K @. 25% 18M MF 1.8 gg) tt ata Eran en, Blown fag te bie) 
RS? TERRA 7. ae aad a ae 
oy 4 cr 
1AAS—12775 ‘ES-FPY¥h 2 26K claps S “oak Be A 
alae: ca ae he es a5 2205-060 CAP-VAR 4. 5-2GPF TRIMMER CER 1.6 
FE the ae GA So CA 
1685-1264 same) 4 IE SEE. Ceeeeemcer a NS EIR aie 2615-GaG2 SWITCH-PE. 4 STACZ SPACE)-6P 1.48 
aed c e Se 
405-1316 RES-FXD 3. 16K @. 25% 1/8 1.4 : Pane i . : 
Sage Beas eae ge ESE cach i ne 3150-GGG2 SPACER-PUSHEUTTON SM. DOGEONE 4.0 
1865-1297 = = a7K & 25% 18h ME 14 G61 786-S8ea5 PC BOARD-NULTIPLIER 1.8 
1605-1530 5, 20K 6. 25% 4H ME 18 
1805-1787 7. 87K 6.25% 1/8N MF 1.4 
1865-1887 RES-FXD & 87K G. 25% 1-H MF 16 Pe 
RA ~ 
18G5-216G RES-FXD 16K @. 25% 1¢8H MF 1.8 ste 
Ro =a 
IOOS TEAL (RESP SD Ee eee ete ae 2 is ABES-GAG2 TRANS 2NdSg6 NPN SI 1.4 
1@05-212% Se 43. 3K @ 25% 18h MF 1.68 Pelee 
Sigh 4 pours re ak ee ee BG20-G8G0 TRANS-FET MEMSLic Mos P-CHAN 2.6 
bs 04182. 182 
5 -2158 S-FAD 15. SK 25m 18h ff eae 3 ae 
See aes foc ak bee BE a errs i sa A1GG-8088 IC-COMPARATOR 746 2.4 
He LA. SAS. Ses 
1605-2160 RES-FXD 16. GK @ 25% 18 1.6 avis © LLB see, ae Z 
NIE he og Be AS te eee an B1G0-8001 IC-OF AMP 744 a. a 
fect) at's Se ESE A ROE Ae ne ee Uigé, 384, 265, 248, FHS. S11-E14 
Miicieidek ig cek Gree) ae taba an 18 e188-B882 IC-BAL MOD-DEMOD 1436 3.4 
1005-2267 RES-FKD 26. 7K 8 25% 1¢8N ME 1.6 eae Ne 
A ae OME tel ee G19G-8G82 IC-OP ANP 2625 2.8 
Lehi SLAM ee le pts p Wied, 2e4 
S=-2497) RES-=PADy so) FR Ge 2o4 sk 1. & = 3 
Spar a Ls Seal saab cats pmb ay 1 Sail A1GG-A006 IC-OF AMP 2685 GRADE 4 BROWN 1.9 
Wisc thls Be Beer) sped ied a earn S UALS 
45-2796 RES-FXD 79. 6K @. 25% 18H MF 1.8 ULaS 
se Pe ain prot 8180-8808 IC-CF AMF 265 GRADE = ORANGE 28 
os es fees a ee = Wied. 182 
1108-G6SO RES-FXD GEG SH 1.4L 1.4 5 ies 
rams ae 6188-aaeS IC-OF AMP 2685 GRADE 4 YELLOW 268 
ee BEE es eB Amed Laer, U2G4, 202 
1108-€75G RES-FXD 750 5H 14h 4. hes ‘ 
= ht re er ah iee a 8168-8816 IC-OP AMP ZéGS GRADE 5 GREEN 2.4 
4 ran P UZGz, 264 
1108-8910 RES-FMD 914 SH 14h 1.6 W262 
ee Loe ee ss Fae siirk 8160-6814 IC-OP AMP 2685 GRADE 6 BLUE 18 
F. va x, WAGE 
4160-1128 RES-FXD 1. 2K SH 14h 16 4 Pe aah a! 4 
br aia aioe ee: sine cae, # 6160-6616 OF-AMP =64c 1.6 
Z 2 ; UL85 
4100-1150 RES-FXD 1.5K SH 14h 1.6 
ig crea bes Stim engens pata ase i AZG6-GG8G DICDE-GEN 1N914A SI 
re RES Na Na Bass gO Pn dite Se : CRIG1-16, 199-116. 149,124. 2a1-20 
Rar y ip Sirateltr: peste ae @205-GGeG DIODE-ZENER ANFS5 7. SV 
PAG A 00 eh et ibe SS Bee pe CRALF, 118 
secolel siege ial ae Melee ste) Ee neg Dee — G@265-G0G41 DIODE-ZENER 1N963A 124 268 
1100-1470 RES-FXD 4.7K 5% Ava 4.8 me pw ee 
: eit. te G2G5-G681 PHOTOCELL-LED GRADE 1 BROWN 1.4 


“PART NO 
G285-He884 


AS65-8066 


1615-8614 
_ 1615-8821 
1615-856 


1615-8898 


1615-1124 


1615-1268 


1615-1228 


1615-1464 
1615-1715 


AB615-1758 


1415-2116 


1615-24975 
1815-2499 
1188-8818 
LLa8-aa22 


1186-6188 


1188-8228 
1166-8518 
1146-1188 


1166-11548 


1166-1296 


DESCRIPTION 

PHOTOCELL-LED GRADE 4+ ‘'ELLOM 
U266 

PHOTOCELL—-LED GRADE & BLUE 


U28 7. 288 
RES-FAD 422k 8! 
RLLS. 115 
RES-FRD 
Ri2i-124 
RES-FAD 15. Sk. &. 
(209 

RES-FRD 73. 6K G. 
REE 


RES-FRD 14 1% 1-3 


Rise. 159 
rp a is 


a aoe 


3 Ig 


p Ber 
Riga 


FD 1K 
Se. 128. 2eL. 


2. 8k 1n 


212 


RES-FxD 16 


1aK GB. SSR 1-3 


alee aketal Si (tle 


1, 21K ax 


2K a Le 


=FRD 9. OSk Ak 


25 18H MF 


WOMF 


258 1/eh MF 


25a 18H MF 


th MIF 


18H MF 


17S MF 


1S MF 


jess cow. ME 


1% 1¢e8H MF 


2, 249 
173 MF 


“Si MF 


18H MF 


2 18h) MF 


3535.359 
24/8 MF 


- 1S ME 


f41/8H MF 


18h MF 


z 26a. 216. 42 
gs ee De Reta 8 
RES-FRE 47. SK 2a 1-ch! MF 
R215 
RES-FeD 49. SK 1s 1-cll MF 
St 14 
RES-FXD 22 SH 474M 
14h 
5. 343, 364, 22 
14 
FASS, S65 
RES-FRD 276 Sh 1-4 
44H 
5 14h 
RES-FED Ak Se 1/4 


R1iz6, 154. 167. 24 
RES-FPaAb 1 SK 3A 
R214. 
RES-FeD 


z57. 


= ak 


RES-FRD 
Ra22 
RES-FXD 2. 3K 5x 


RES-FeD =. SK Sk 
4 a] 


3, 245. 2148, $16, 344, 266 


14H 


“Fl 


14h 


14h] 


14M 


te cf aN me he 


Lal 


8 


5-5 


PART MO 


DESCRIPTION QTY 
A1GH-1S16 RES-FRD 5.1K 5# 14H 4.08 
R113, 114. 137. 254 
L1G8-2186 RES-FeXD 18K Sx 4-4 12.46 
R166. 267, 246, S17, $19, 336, 241. 247, 343, 
Soo. sos 2or ser 
1166-2156 RES-FRO 15k Sk 1-4 2.4 
242. 244 
1168-2188 RES-FRD 18K Sk 14H 1.4 
R215 
1166-2270 RES-FRD 27K Sk 14H 1.6 
R241 
1166-2238 RES-FRO SSK SK 14h 1.4 
R216 
1188-2106 RES-FRD 186K Sx 14H 5. a 
R1i=Z6, 131. 125, 261. 262 
1186-4168 RES-FRD AM SH 1-4 3.64 
Rid. 154.169 
1266-2666 RES-FeRD S@Q@ SH Wh 2.6 
Fiiti. 112 
14916-8681 RES-VAF 168 TRIMPOT CERMET 5. 8 
RiS?, 233, 312, 337, 359 
1416-68662 RES-VAR LK TRIMPOT CERMET 2.68 
FRidé. 237 
1416-6665 FRES-VAR 146K TRIMPOT CERMET So 
Ri2s. 217. 234 
1415-6867 RES-VAR 2eak TRIMPOT CERMET bs | 
1411-8666 RES-VAR AK TRIMPOT WIREWOUND 1.4 
R=a64 
2666-8618 CAP-FeD i6PF Ss See’ MICA &.6 
C1AGS, 166. 188. 111. 261. 265, 266. 249. 
2666-6012 CAP-FSD 12PF Sk See@yv MICA 1.6 
Eso 
2666-8822 CAP-FeD 22FF Sx See’ MICA 156 
C282 
2688-8627 CAP-FRD 2°PF Sx See’ MICA 2.6 
C149. 167 
2688-8647 CAP-FERD 47PF Se Sae'’ MICA 1.4 
C226 
2666-GE51 CAP-FRD SLPF Se See’ MICA 1.8 
Cizs 
20h8-8e56 CAP-FO S6éPF Se See’ MICA bee Te) 
C184. 165, 116. 124. 142, 262. 264, 247.2 
2686-8682 CAP-FHKD S2PF 5k See’ MICA Bi Le 
Ged 
2668-8186 CAP-FXD 16GPF 5% Seay MICA 2.6 
C345, 346 
2408-8270 CAP-FHD 27ePF Se See’ MICA 4.6 
[is bs Vee be Uh 
2668-8268 CAP-FSD S66@PF 5% See’ MICA 1.68 
C126 
2686-8318 CAP-FSD S18FPF Sx Seg’ MICH 178 
Ci29 
2626-8861 CAP-FED G. @22UF 16% 1664) MYLAR 2.4 
ies 
2626-8682 CAP-FRD @. 1UF 18% 186'' MYLAR 1.6 
BSSURC2 Sea Several 2.8 
2645-8886 CAR = FxD @. @iUF sey BERRNIG 29.4 
: » S21, 527: 
2A46-85G2 CAP FRO @. 1UF 25 CERAMIC 2.4 
C1i4& 141. 2145, 226. 325, 326. 229, 320 
21.86-69661 CAP-FROD 1UF 254 ELECT AL 418 
C316 
2145-8664 CAP-FSD 35UF 254 ELECT AL a. 6 
C120. 127. 262. 263. 346. 267. 216, 318 
2166-8666 CAFP-FSD 1@6@UF 254 ELECT AL 6.4 
C125. 126. 204. 265, 208, 219 
2168-88007 CAP-FsD 28QUF 254 ELECT AL 2. 2 
c2eac, 269 
2615-8688 SWITCH-PB, 2 STA-2F. P-P 1.64 
Siei1. 142 
3615-6661 SWITCH-FB 4 STACL SPACE —-2P 1.4 
S182-166 
3165-8866 SOCKET-IC 8 FIN ROUND 22.6 
S185-686@1 SOCKET-IC 14 PIN DIP 8 


PART NO 


DESCRIPTION 
SPACER-PUSHBUTTON Std. 
FUSE-1-S AMP. ZAG 
CEIP-RUSES Pe 

HEAT SINK-ROUND FINED ToS 
WIRE JUMNPER-@&. 4 CTRS. PVC INSUL 
WIRE JUMPER-@. 2 CTRS. PVC INSUL 
STANDOFF- 4-48xX3."4. 1°4 HEM 
TERMINAL-BIFURCATED. SWAGE-IM 
SHIELD-BUFPFER 17 SGA 

PC BORRD-ANALYZER 


DOGBONE 


[a peas whl peal Geiss 


PART Wo SCRIFT ION 

S6es-Heea1 TRRNS—POWER 2SNEeSS NPM SI 
MEL. BES 

6168-612 IC-REGULATOR Fee, 
UA. 2 

B266-6661 DIODE-RECT iAN4+en= 
CREG1—-814 

4. 22K 1% 18H MF 


DIP 14 PIN 


Spl 


1615-1464 Ce cease hte 


1615-1715 fig ola eel a eerste |S 
Re1a 
1615-17S7 RES- 


Rega 


FXD 7. 87K AN 48h MF 


z FXO 1. SK 
REGS. BLS 

1166-1226 RES-FKD 2. 2K Se 14H 
REGS 

1ABH-1396 RES-FRO 3. SK SH 1-4U4 


Sx 14 


S-FXD ASK 5x 44 
612 
FXO 9.4 OHM, Sx. AM 


2b 
TRIMPOT CERMET 
2688-8166 CAPS FSO 166PF Se Seb 


Feed. 6eo 
226-6686 CAP-FRD 6. G1UF 1a 1a MYLAR 


MICHA 


SSUPR2SV EEEGIM AL 
BBS. GAGs 15 
aD LEGUF SS 


VEEL EEA 


“a0 LSe@-S588UF 46-38’ EL 


ho 

as 

o 

& 

| 

ih) 

Lx] 

5 x] m 

Ty 
Ug et aa ep tee 36 ee VL Mel a Ui a ha 
amu os 7 ¥ nom D 


FED 
cee 


saz 
F 
a 
F 
: ae 
F 
a 
F 2608-4208UF 46-Sa' EL 


TERMIMAL-BIFURCATED. SWAGE-IM 
PC BORRD-FPOWER SUPPLY 


2156-6805 INSULATOR- TO-3 TRANSISTOR 
SLS8-8807 INSULATOR-TRANS. T@-3 NYLON 
2608-86561 HEAT SINK-TOZ 
B540-GGG8 SCREM 6-E2 N 1/°2 POLI PAN HO 
S542-G801 LOCKWASHER-EXT #6 
S542-GGG. NUT-HEX 6-32 8% S16 

5-Aaae 

5087 


me 


t 


BAF eEea-—Szeoai8 ASSP. 
AMAL FRE SN OTGinr 
PART NO 96 DESCRIPTION 
LAG5-2174 17. 4K @. 25% 1/8h ME 
19. 6K @. 25% 1¢8H MF 


22. 6K @. 256 LAH MF 


Seo, CK oe 2a: occ: 


Q 


oa 
SE 
o 


INN ABI 
Hogar oaoag 


BRO fo 


PRADA 
GoOaAgsoag a 


5-6 


PART NO 
14GS—S115 


a1 al es 5 eed Se fs en es hs 
MAb Fee 


26 RES-FPaD 226K 1 17a 
Revel 


1188-4126 


V1LAS-4168 


) RES-FED 9. 2K 48 


» RES-Fabt sek alc 7 


DESCRIPTION 
RES-PAbaiok 
R24 

RES-FeRD 26. 1K 16 2-H MPF 
RS1 

RES-RAp® silver da Loh ie 
Roe 


8. 250% 1°83 MF 


18h MF 
RAS 


; RES-FPRD S32. 5K 2 17S Mr 


Rte 
RES = ROM fen urine) cere 
R47 


L“Sh MF 


“Shy PE 
23S 

RES-PAD isck 2 1st NF 
R 46 

RES-FHD 266K 15 1S MF 
ace 

RES-FRD 267K 1h 1SH MF 
ae SI 

RES-FSD 482K 18 1S MF 
Roo 

RES-FeO SH6K 16 L8H MF 
Rea 

RES-FRO Tee Sh LAA 

R45 

RES-FRE 12k Se 14h 

R44 

RES —Fiesty site oes 


see Lely 
» Lhd 
14 
a 14h 
. 14h 
RES-FRD : 
org 

SMITCH-F'B. 
S16 


SPACER-PUSHBUTTON Si. DOGRONE 
PC BORRO-ANALYSER FPREGUEMCS 


2 ee Stl 


416 STA-6P 


= "2"— Fe. 
SRG O©bGiIr 
CESCRIPT IOt 

S-FSD APEK 1% 4°84 MF 


RES-FRD 266K 1% 
Roark 


LS MF 


[oe oe 


26°K Le 1/8 MF 


4+ RES-PRD S24k 12 17Sh MPF 


Rig 
RES-FROD 887K 18 1SH MF 


“SW ME 
298K 5¢ 1-4 
SeGk SY 1-4 
FES-FXD 220k 5% 14h 
ESF (D4. 4M SH 44H 
RES-FED 4. 2M SE 14t 


FES -PRb st 6M 
RSS. Ged 


ae Le 4h 


_8 


a 


PART MO 

1166-42686 
L1ise-427°e 
1188-42948 
Li1ae-4e26 
2615-8884 


2158-8862 
417° 88-Sae4 


md PF Se 
a=. 
PART Mi 

18ea5-21i74 


Sides 


41 7He8-See2 


Mia Ses — 
SS FF 
PART Nt 

1615-2178 


FRE 


R119, 128 


DESCRIPTION 
RES-FRD 2M 
Rae 
RES-FRO 2. 
RS? 
RES-FRD 5%. 
RSe 
RES-FRD 3. 2M 
RSS 
SMWITCH-FB, 
cpl h 
SPACER-FUSHBUT TOM 
PC BORRD-ANAL.4'ZER 


oy 
ee 


Leth 


7M Sx 


17S 


SN Sire 


14 


So 14 


Le Sire 


Sk. DOGBONME 
FREQUENCY! 


ASS 
—_Peilm O©OlmiwtT 
DESCRIPTION 


RES-FRD 17. 4K 6. 25¢ 1-°SW MF 


R127, 136 


6K &. 25” 18H MF 


2. 6K 8. 25% 1/°SH MF 

LM ME 

SAH ME 
AEH MF 

3K O1x 18H MF 


5 Cas 


1h 18H ME 


“458k 1% 1-Sh MEF 


Shc Pea Le eS trhmae 


SPACER-FPUSHBUTTOM St. 
PC BORRD-OSC FREGUENC' 


ASS" — PS 


Dost T 


Sweet = 
Ew =Fo 
DESCRIPTION 
FES-FHD LPark 
FAds. 154 


. 1/ShH MF 


MF 


RES-FRD 
Fi4d4. 152 
RES-FRO 226K 


ZH , 18h 


Hi Skeet Nt Vabs 


18H ME 
: ME 
Rid. 156 
RES-FxD 
Ride. 149 


90K SH 14H 
Si Leth 
2 14h 


we L4hd 


SWITCH- FE. 
S14 
SPHEER= 


14 STA-4P 


PUSHBUTTON SiH. DOGEONE 


Po BORRD-OSC FREGUENC 


DOGRBONE 


OT 


18 Ass 


8 
rs) 


St Wee — Seed 
Erlet 


: i 
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PART NO 
LASe-Beae1 


166S5-8e28 
18@S-1182 
18@3-122: 


1685-1638 


AHS -2e38 


es Ore 


PART NU 


1885-8475 R 


3616-8966 


A Sd 
SSE Pie '+' 


IinoMPeu TT 
1 Freer 
DESCRIPTION 

RES-FRO : 
RFid4 
RES-FRD 
RiLLS 
RES Fret (ss 
ic Oa 
RES-FHOD : 
FAdz 
RES-FHD 
RidzZ 
RES—P pee 
RiBS. 116 
FRES-FRO 2. 21K 
R164, 145, 144 
RES-FRD 6. SSK 8. 25% 
RiG=z, 168, 142 
RES-FPab 22. LK Gz 
R162. 187 
RES-FSeD 
R161. 166 
RES-FxD S6éE SH 1.4 
RiLLF 
RES-FxD 
FALo 
CRAF-FeD 
Cites ae 
SWITCH-ROTAR''. 
SA: 


Stir TicH 


- 1k 1-8 
| ie 1/8W 
6.12 1°sh 
1/8bht MF 
82k @. 25% 18H MF 
B. 25% 17°3W MF 
16H MF 
. 12H MF 
69. SK @. 258 1H MF 

316K Se 1.’4h 
SPF 16% Sag’ MICA 


THPUT 1/78GR 


FAT io 
1 Freer 
DESCRIFT ION 
4Pa &. 


Sti tT TlH 


1/73 MF 


25u 
R2= 
RES- 


oo 


FRO 696 @. 25% 1°6HW MF 


1.2K G. 25% 1/8h MF 
R219-225 


C de 18h MF 
Sa 174 


, 
S\ 


EEEET (AC 


2 


1GUF 25 ELECT AL 


CRE= Fb 186UF 254% ELECT AL 
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Measure .002% distortion in less than 5 seconds. 


Measure ac voltage with 2% accuracy. 


Measure ratios with 100 dB dynamic range. 


Measure power across 8Q. 
Ultra-low distortion 10 Hz to 110 kHz oscillator. 
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Specifications 


TOTAL HARMONIC DISTORTION MEASUREMENT 


Fundamental Frequency Range: 10 Hz to 110 kHz in 4 overlapping 
ranges with 3 digit resolution. Distortion analyzer is tuned simul- 
taneously with oscillator. 


Input Voltage for 100% Set Level: 0.1V to 300V 
Distortion Range: .01% to 100% full scale in 9 ranges 


Distortion Measurement Accuracy Including Autonull Error for 
Harmonics to 300 kHz: 


Fundamental 
Frequency 


2nd through 5th 
Harmonic Accuracy 


+1 dB 
+2 dB 
+3 dB 


10 Hz-20 kHz 
20.1 kHz -50 kHz 
50.1 kHz- 110 kHz 


Residual Distortion: 


SPECIFICATION LIMIT 


TYPICAL 2 


200 500 1K 2K 5K 10K 20K 
FREQUENCY (Hz) 


TOTAL HARMONIC 
DISTORTION (%) 


Above 20 kHz, residual distortion is .007% to 30 kHz, <.02% to 
50 kHz, <.05% to 80 kHz, <.1% to 100 kHz. 


Noise: If distortion products of the signal under analysis are signifi- 
cant, residual noise will be reduced by the average responding 
meter. Worst case noise (80 kHz filter in) is .0025% to 10 kHz, 
.003% to 20 kHz with the measured signal greater than 0.3 vrms. 
At lower signal levels the noise spec of the voltmeter applies. 


Fundamental Rejection: > 100 dB 
Input Impedance: 100 kQ shunted by < 100 pf, balanced to ground 


Distortion Output: At least 31.6 mV rms for full scale meter de- 
flection. Output impedance is 1 kQ- 


Voltmeter AC Output: A ranged reproduction of the input signal is 
available on the rear panel. 


Automatic Null: Operates on all distortion ranges. Automatic null 
time < 6 sec when used with internal oscillator. 


Meter Response: Meter indication is proportional to average value 
of waveform. 


Frequency Calibration Accuracy: Better than +2% of selected fre- 
quency. 

Common Mode Rejection: > 40 dB at 60 Hz with SET LEVEL AD- 
JUST fully ccew, decreasing to 25 dB with control cw. 


Maximum Common Mode Voltage: Not to exceed input voltage 
range setting or 1V, whichever is greater. 


Input Filters: 

Low Pass: 3 dB point at 80 kHz with 18 dB/octave rolloff. Nor- 
mally used only with fundamental frequencies < 20 
kHz. 

High Pass: 3 dB point at 400 Hz with 18 dB/octave rolloff. 60 Hz 
rejection > 40 dB. Normally used only with fundamen- 
tal frequencies > 400 Hz. 


VOLTAGE/POWER MEASUREMENT 


Frequency Range: 10 Hz- 110 kHz 


Input Range: 3 mV to 300V full scale (1 uw to 10 kw across 82) in 
11 ranges. Full scale resolution can be extended to 30 wV using 
RATIO switch. 


Input Impedance: 100 kQ2 shunted by < 100 pf, balanced to ground. 


Voltage Accuracy: +2% 20 Hz-20 kHz, 
+5% 10Hz-110 kHz 
Extended Voltage Range Setup: To obtain sensitivities as high 
as 30 pv full scale, select dB VOLTS, ADJUST control fully ccw, 
INPUT switch on .3V range. 


Residual Noise: <8 uv with 80 kHz filter in, 
<15 wv with 80 kHz filter out 


Power: Power scale converts voltage reading to power across 8{2. 
Common Mode Rejection: >40 dB 
Maximum Common Mode Voltage: Same as above 


Voltmeter AC Output: Same as above 


RATIO MEASUREMENT 


Voltage measurement specifications apply with the following additions: 


Input Voltage for 0 dB Set Reference: 0.1V to 300V 
+0.2 dB 20 Hz-20 kHz, 

+0.5 dB 10 Hz-110 kHz 
OSCILLATOR 


Frequency Range: 10 Hz to 110 kHz in 4 overlapping ranges with 
3 digit resolution. Oscillator is tuned simultaneously with distor- 
tion analyzer. 


Accuracy: 


Frequency Accuracy: +2% of setting 
Frequency Response: Flat within 0.2 dB 


Output Voltage: Variable 1 mV to 3V with single turn logarithmic 
pot 


Output Impedance: Variable up to 6252 
Distortion in Low Distortion Mode: 


0025 


0020 SPECIFICATION LIMIT. 


-0015 
.0010 


.0005 


TOTAL HARMONIC 
DISTORTION (%) 


10) 
10 20 50 100 200 500 1K 2K 
FREQUENCY (Hz) 


Above 20 kHz, distortion is < .007% to 30 kHz, < .02% to 50 kHz, 
< .05% to 80 kHz, < .1% to 100 kHz. 


Distortion in Fast Response Mode: <.05% 100 Hz-50 kHz, 
<.2% 20 Hz-110 kHz 


Hum and Noise: 100 dB below rated output 
GENERAL 


Dimensions: 17.2 inches wide, 8.7 inches high, 12 inches deep. 


Power: 115V +10%, 50 to 60 Hz, 18W 
220V optional at no charge 


Weight: 16 lbs. 
Shipping Weight: 21 Ibs. 


Data subject to change without notice. 
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SYSTEM 
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A distortion analyzer and oscillator 


simultaneously tuned in one fast and easy-to-use system. 


Use the .001% distortion oscillator for testing from 10 Hz to 110 kHz. 

Measure distortion down to .002% in less than 5 seconds. 

Fully automatic nulling eliminates balance controls. 

Measure ac voltage 30 uV full scale to 300V full scale with 2% accuracy. 

Measure voltage or signal-to-noise ratios with 100 dB dynamic range. 

Measure power across 82. 

Differential input measures floating or balanced sources, reduces ground loop and noise pickup. 
_Intermodulation Distortion Measurement capability and Automatic Set Level optionally available. 


SOUND TECHNOLOGY 


1400 DELL AVENUE 
CAMPBELL, CALIFORNIA 95008 
(408) 378-6540 
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MODELS 1700B/1710B 
Option 003 


DISTORTION MEASUREMENT 
SYSTEM 
WITH AUTOMATIC SET LEVEL 
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THIS KNOB AGAIN 


Your system will be even faster and easier to use with automatic set level. 


AUTOMATIC SET LEVEL SIMPLIFIES: 


Distortion vs. Power or Voltage Measurements 
Distortion vs. Frequency Measurements 


Distortion at Clipping Measurement in Amplifiers 
Finding the 3% Distortion Level in Tape Recorders 


@ 
e@ 
e@ IHF Sensitivity Measurements in Tuners 
@ 
@ 


7 SOUND TECHNOLOGY 


1400 DELL AVENUE 
| CAMPBELL, CALIFORNIA 95008 
ee (408) 378-6540 


Specifications 


Model 1700B specifications apply with the following additions: 
10 dB. INPUT switch must be set for meter reading in upper 2/3 scale in VOLTS/POWER function. 


Capture Range: 


Harmonic Accuracy: Add to 1700B specification 
Fundamental 2nd through 5th 
Frequency Harmonic Accuracy 


10 Hz - 20 kHz an Pols 
20.1 kHz - 50 kHz .5 dB 
50.1 kHz - 110 kHz 1dB 


(worst case with 80 kHz filter in) .007% to 20 kHz with the measured signal greater than 0.3 vrms. 
Noise decreases to the standard 1700B specification as input voltage approaches full scale. Automatic 
Set Level can be disabled to reduce noise for high resolution readings. 


All prices f.0.b. Campbell, California — data subject to change without notice. 
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MODEL 1700B 


DISTORTION MEASUREMENT 
) SYSTEM 


S INT SYSTEM 
2 SN) MEASUREMEN 
17 3 DISTORTION 
FE OO EE SUINELODY : oe ; 
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A distortion analyzer and oscillator 


simultaneously tuned in one fast and easy-to-use system. 


Use the .001% distortion oscillator for testing from 10 Hz to 110 kHz. 

Measure distortion down to .002% in less than 5 seconds. 

Fully automatic nulling eliminates balance controls. 

Measure ac voltage 30 uV full scale to 300V full scale with 2% accuracy. 

Measure voltage or signal-to-noise ratios with 100 dB dynamic range. 

Measure power across 82. : 

Differential input measures floating or balanced sources, reduces ground loop and noise pickup. 


Intermodulation Distortion Measurement capability and Automatic Set Level optionally available. 


SOUND TECHNOLOGY 


1400 DELL AVENUE 
CAMPBELL, CALIFORNIA 95008 
(408) 378-6540 


MODEL 17/008 
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FUNCTION 
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LEVEL DISTORTION 


a 


OVERLOAD 


300 10k INPUT 
AC VOLTS | 20.1V 
WATTS 


10 dB STEP 


Measure .002% distortion in less than 5 seconds. 


Measure ac voltage with 2% accuracy. 


Measure ratios with 100 dB dynamic range. 


Measure power across 8Q. 
Ultra-low distortion 10 Hz to 110 kHz oscillator. 
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Specifications 


TOTAL HARMONIC DISTORTION MEASUREMENT 


Fundamental Frequency Range: 10 Hz to 110 kHz in 4 overlapping 
ranges with 3 digit resolution. Distortion analyzer is tuned simul- 
taneously with oscillator. 


Input Voltage for 100% Set Level: 0.1V to 300V 
Distortion Range: .01% to 100% full scale in 9 ranges 


Distortion Measurement Accuracy Including Autonull Error for 
Harmonics to 300 kHz: 


Fundamental 
Frequency 


2nd through 5th 
Harmonic Accuracy 


+1 dB 
+2 dB 
+3 dB 


10, Hz- 20 kHz 
20.1 kHz-50 kHz 
50.1 kHz- 110 kHz 


Residual Distortion: 


SPECIFICATION LIMIT 


TOTAL HARMONIC 
DISTORTION (%) 


Se Ie eee 


TYPICAL a7 


100 200 500 1K 
FREQUENCY (Hz) 


Above 20 kHz, residual distortion is .007% to 30 kHz, <.02% to 
50 kHz, <.05% to 80 kHz, <.1% to 100 kHz. 


Noise: If distortion products of the signal under analysis are signifi- 
cant, residual noise will be reduced by the average responding 
meter. Worst case noise (80 kHz filter in) is .0025% to 10 kHz, 
.003% to 20 kHz with the measured signal greater than 0.3 vrms. 
At lower signal levels the noise spec of the voltmeter applies. 


Fundamental Rejection: > 100 dB 
Input Impedance: 100 kQ shunted by < 100 pf, balanced to ground 


Distortion Output: At least 31.6 mV rms for full scale meter de- 
flection. Output impedance is 1 kQQ- 


Voltmeter AC Output: A ranged reproduction of the input signal is 
available on the rear panel. 


Automatic Null: Operates on all distortion ranges. Automatic null 
time < 6 sec when used with internal oscillator. 


Meter Response: Meter indication is proportional to average value 
of waveform. 


Frequency Calibration Accuracy: Better than +2% of selected fre- 
quency. 

Common Mode Rejection: > 40 dB at 60 Hz with SET LEVEL AD- 
JUST fully cew, decreasing to 25 dB with control cw. 


Maximum Common Mode Voltage: Not to exceed input voltage 
range setting or 1V, whichever is greater. 


Input Filters: 

Low Pass: 3 dB point at 80 kHz with 18 dB/octave rolloff. Nor- 
mally used only with fundamental frequencies < 20 
kHz. 

High Pass: 3 dB point at 400 Hz with 18 dB/octave rolloff. 60 Hz 
rejection > 40 dB. Normally used only with fundamen- 
tal frequencies > 400 Hz. 


VOLTAGE/POWER MEASUREMENT 


Frequency Range: 10 Hz-110 kHz 


Input Range: 3 mV to 300V full scale (1 ww to 10 kw across 8&) in 
11 ranges. Full scale resolution can be extended to 30 wV using 
RATIO switch. 


Input Impedance: 100 kQ shunted by < 100 pf, balanced to ground. 


Voltage Accuracy: +2% 20 Hz-20 kHz, 
#+5% 10Hz-110 kHz 


Extended Voltage Range Setup: To obtain sensitivities as high 
as 30 pv full scale, select dB VOLTS, ADJUST control fully ccw, 
INPUT switch on .3V range. 


Residual Noise: <8 wv with 80 kHz filter in, 
< 15 wv with 80 kHz filter out 


Power: Power scale converts voltage reading to power across 8&2. 
Common Mode Rejection: >40 dB 
Maximum Common Mode Voltage: Same as above 


Voltmeter AC Output: Same as above 


RATIO MEASUREMENT 


Voltage measurement specifications apply with the following additions: | 


Input Voltage for 0 dB Set Reference: 0.1V to 300V 
+0.2 dB 20 Hz-20 kHz, 

+0.5 dB 10 Hz-110 kHz 
OSCILLATOR 


Frequency Range: 10 Hz to 110 kHz in 4 overlapping ranges with 
3 digit resolution. Oscillator is tuned simultaneously with distor- 
tion analyzer. 


Accuracy: 


Frequency Accuracy: +2% of setting 
Frequency Response: Flat within 0.2 dB 


Output Voltage: Variable 1 mV to 3V with single turn logarithmic 
pot 


Output Impedance: Variable up to 6250 


Distortion in Low Distortion Mode: 


-0025 = 

: SPECIFICATION LIMIT 
0020 
0015 


-0010 


.0005 


TOTAL HARMONIC 
DISTORTION (%) 


500 1K 2K 
FREQUENCY (Hz) 


Above 20 kHz, distortion is < .007% to 30 kHz, < .02% to 50 kHz, 
< .05% to 80 kHz, < .1% to 100 kHz. 


Distortion in Fast Response Mode: < .05% 100 Hz-50 kHz, 
<.2% 20 Hz-110 kHz 


Hum and Noise: 100 dB below rated output 
GENERAL 


Dimensions: 17.2 inches wide, 8.7 inches high, 12 inches deep. 


Power: 115V +10%, 50 to 60 Hz, 18W 
220V optional at no charge 


Weight: 16 Ibs. 
Shipping Weight: 21 Ibs. 


Data subject to change without notice. 
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Measure total harmonic distortion and intermodulation distortion 
with one mstrument — 


THIS OPTION FITS RIGHT IN THE 1700B DISTORTION MEASUREMENT SYSTEM 


Measures Intermodulation Distortion down to .0025%. 


70 dB Output Attenuator tracks 1700B Input Switch for 
rapid measurements, works when measuring THD, too. 
Available with automatic set level to cover between 10 dB 
steps for even faster operation. 


4:1 and 1:1 ratios are switch selectable. No HF or LF adjust- 
ment required. 


Continuously adjustable LF:HF ratio lets you choose the 
ratio you want using the 1700B meter. 


Measures peak equivalent single-tone voltage or power. 


SOUND TECHNOLOGY 


19400 DELL AVENUE 
CAMPBELL, CALIFORNIA 95008 
(408) 378-6540 


Specifications 


MEASUREMENT SECTION 


All 1700B specifications and performance features are re- 
tained with the following additions. 


Intermodulation Distortion Ranges: 0.01% to 100% full 
scale in 9 ranges. 

Residual Intermodulation Distortion and Noise: < 0.0025% 
with internal generators set at 4:1 for input signals greater 
than 0.3V (10 mw across 822). < 0.004% for input signals 
0.1V to 0.3V. 

Intermodulation Distortion Accuracy: +2% full scale. 


Peak Equivalent Single Tone RMS Voltage Accuracy: 2% 
full scale. 


GENERATOR SECTION 


Output attenuator and vernier control the single tone sine- 
wave oscillator output as well as the intermodulation dis- 
tortion generator output. All 1700B oscillator specifications 
apply except output level control is via the attenuator and 
output impedance is 60022. 


Output Voltage: 1mV to 3V open circuit, peak equivalent 
single tone RMS. 

Output Attenuator: 70 dB in 10 dB steps, accurate within 
+0.1 dB. 

Output Vernier: > 10 dB range, continuously adjustable. 
Output Impedance: 6002. +1%. 

Low Frequency Generator: 50 or 60 Hz synchronized with 
power line. Total Harmonic Distortion < 0.1%. 

High Frequency Generator: 7 kHz 1%. 

LF/HF Ratio: Switch selectable 4:1 +1% or 1:1 +2%. Con- 
tinuously variable from 1:1 to > 100:1 with HF amplitude 
control. 


GENERAL 
Weight: Adds 5 Ibs. to 1700B weight. 


Data subject to change without notice. 
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THIS KNOB AGAIN 


Your system will be even faster and easter to use with automatic set level. 


AUTOMATIC SET LEVEL SIMPLIFIES: 


Distortion vs. Power or Voltage Measurements 
Distortion vs. Frequency Measurements 


Distortion at Clipping Measurement in Amplifiers 


@ 

@ 

e IHF Sensitivity Measurements in Tuners 

e@ 

e Finding the 3% Distortion Level in Tape Recorders 


SOUND TECHNOLOGY 


1400 DELL AVENUE 
CAMPBELL, CALIFORNIA 95008 
(408) 378-6540 


Specifications 


Model 1700B specifications apply with the following additions: 
10 dB. INPUT switch must be set for meter reading in upper 2/3 scale in VOLTS/POWER function. 


Capture Range: 


Harmonic Accuracy: 


Printed in U.S.A. 1/76 


Add to 1700B specification 
Fundamental 2nd through 5th 
Frequency Harmonic Accuracy 


10 Hz - 20 kHz + .2dB 
20.1 kHz - 50 kHz .5 dB 
50.1 kHz - 110 kHz 1dB 


(worst case with 80 kHz filter in) .007% to 20 kHz with the measured signal greater than 0.3 vrms. 
Noise decreases to the standard 1700B specification as input voltage approaches full scale. Automatic 
Set Level can be disabled to reduce noise for high resolution readings. 


All prices f.o.b. Campbell, California — data subject to change without notice. 


MODEL 1700B 
DISTORTION MEASUREMENT 
SYSTEM 


SOUND TECHNOLOGY 


SERIAL NO. 


PRICE $10.00 


COPYRIGHT 1974 
SOUND TECHNOLOGY 
1400 Dell Avenue 
CAMPBELL, CALIFORNIA 95008 
U.S.A. 
(408-378-6540) 
*Patents Pending 
January 1976 
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